BLM   LIBRARY 


88047034 


Volume  3 


n 


Ulest-[entral  Colorado  Cool 

Environmental 


Stotement 


U.S.  Department  of  the  Interior 
Bureau  of  Land  Management 


V 


U)9S'0^703/^ 


VOLUME  3 
TABLE  OF  CONTENTS 


.CSS 


CONSULTATION  AND  COORDINATION   (Chapter  9)    997 

Organization  of  Interagency  Task  Force  Team 997 

Consultation  and  Coordination  in  the  Preparation  of 

the  Draft  Environmental   Statement 997 

Coordination  in  the  Review  of  the  Draft  Environmental 

Statement 1000 

Responses  to  Specific  Comments  Received 1004 

Comment  Letters  Received  1094 

APPENDIX  A--Description  of  Ambient  Air  Quality  Modeling  1241 

APPENDIX  B— Air  Quality  Analysis  Methodologies 1261 

APPENDIX  C--Dominant  Plants  and  Characteristic  Plant 

Associations  of  the  Vegetation  Types  within  the 

Regional   Es  Area 1311 

APPENDIX  C— Adapted  Species  for  Revegetation 1318 

APPENDIX  D--Archeological   Methodology   1327 

APPENDIX  E— Recorded  Historic  Sites  in  ES  Area 1331 

APPENDIX  F--Transportation  Methodology  and  Assumptions 1337 

APPENDIX  G— National  Forest  Recreation  Sites 1341 

APPENDIX  H— Visual  Resource  Management 1343 

APPENDIX  I--Socioeconomic  Assumptions  1349 

APPENDIX  J— Income  Multipliers 1357 

APPENDIX  K— Noise  Methodology 1361 

APPENDIX  L--Typical   Development  Operations 1363 

APPENDIX  M— December  19,  1978  Letter  from  Mr.  Guy  R.  Martin  to 

Mr.   William  D.   Dickerson 1369 

APPENDIX  N— Glossary 1371 

APPENDIX  0--References 1377 

APPENDIX  P--Maps 1382 

Map  l--Regional   Coal   Development 

Map  2--0ccurrences  of  Coal  Strata 

Map  3 — Energy  Resources 

Map  4 — Topography 

Map  5--General   Soils  Map 

Map  6 — General   Vegetation  Map 

Map  7— Wildlife  Range   (Elk,   Black  Bear) 

Map  7A--Wildlife  Range  (Wild  Horse,  Bighorn  Sheep,  Endangered  and 

Threatened) 

Map  8--Wildlife  Range  (Antelope,  Deer,  Mountain  Lion) 

Map  9--Wildlife  Range  (Raptors)  ^ 

Map  10— Deer  Data  Analysis  Units  ^/h,  ^^^,^/ 

Map  ll--Elk  Data  Analysis  Units  ^/^K^^'^/- 

Map  12--Small  Game  Management  Units  C^'^^^'^'!^^  '^ 

Map  13— Big  Game  Management  Units  %>■  J^O^'^^2'^/^,1 

Map  14— Antelope  and  Bighorn  Sheep  Management  Uni^^O|>^j:t?  ^ 

Map  15--Recreation  Resources  '  Q^'^S    OjA 

Map  16--Recreation  Facilities  ^v-v^>M/v 

%  \ 

995 


Map  17--County  Census  Areas 

Map  18--School   Districts 

Map  19--Recreational  Access  to  Cottonwood  Creek  Site 

Map  20--Surface  Facilities  for  Loma  Project 

Map  21  — Soil   Survey  Areas  Containing  Soil   Mapping  Units 

Which  Qualify  as  Prime  Farmland  if  Irrigated 
Map  22  — Grand  Junction  Area  Irrigated  Cropland 
Map  23--Montrose,  Delta,  Paonia  Areas  Irrigated  Cropland 
Figure  1--Stratigraphy  of  Coal   Fields 
Figure  2--Landscape  Types 

REGIONAL  ANALYSIS   (Volume  1) 

SITE-SPECIFIC  ANALYSES   (Volume  2) 


966 


CHAPTER  9 
CONSULTATION  AND  COORDINATION 


This  section  describes  the  organization  and  func- 
tioning of  the  environmental  statement  (ES)  inter- 
agency team,  and  discusses  the  contribution  of  var- 
ious federal,  state,  and  local  organizations  to  the 
overall  ES  preparation  effort. 

Organization  of  Interagency  Task  Force 
Team  for  the  Environmental  Statement 

A  memorandum  from  the  Office  of  the  Secretary 
of  the  Interior  assigned  the  Colorado  State  Direc- 
tor, Bureau  of  Land  Management,  lead  responsibili- 
ty for  preparation  of  this  ES.  The  project  was 
organized  as  a  joint  effort  between  the  Bureau  of 
Land  Management  (BLM)  and  the  U.S.  Geological 
Survey  (USGS).  Other  entities  providing  support 
to  the  statement  were  the  state  of  Colorado  and  the 
U.S.  Forest  Service  (USPS).  During  August  and 
September  1977,  a  project  approach  was  devel- 
oped, including  selection  of  team  members  and 
scheduling.  Team  members  were  selected  from 
both  the  Montrose  and  Grand  Junction  BLM  dis- 
tricts, the  USGS  Area  Mining  Supervisor's  Office, 
the  state  of  Colorado's  Socioeconomic  Impact 
Office,  and  the  supervisor's  offices  of  the  Gunni- 
son, Uncompahgre  and  Grand  Mesa  national  for- 
ests. In  addition,  team  members  were  selected  for 
representation  of  broad  categories  of  environmental 
concern,  including  soils,  vegetation,  range,  wildlife, 
cultural  values,  socioeconomics,  hydrology,  aquatic 
biology,  geology,  and  mining.  The  state  of  Colora- 
do provided  regional  and  urban  planning  expertise 
to  the  team  from  its  Socioeconomic  Impact  Office 
in  Denver,  and  the  USPS  provided  additional  tech- 
nical coordination  support. 

Consultation  and  Coordination  in  the 
Preparation  of  the  Environmental 
Statement 

A  meeting  was  held  at  the  Denver  Regional 
Library  in  Denver  on  June  2,  1977,  with  approxi- 
mately 200  people  in  attendance.  The  purpose  of 
this  meeting  was  to  notify  all  coal  industry  people 
of  project  plans  and  solicit  industry's  preliminary 
coal  development  plans.  Those  in  attendance  were 
told  they  had  until  September  2,  1977,  to  submit 
their  final  mining  plans  to  the  USGS  for  review 


and  inclusion  in  the  West-Central  Colorado  Coal 
ES.  After  this  deadline,  all  letters  of  intent  and 
mining  proposals  were  assembled  into  a  regional 
package  and  constituted  the  proposed  actions 
which  are  analyzed  in  this  ES.  On  October  2,  1977, 
the  initial  notification  that  the  project  was  begin- 
ning was  issued  to  Regions  10  and  1 1  of  the  Colo- 
rado Council  of  Governments  (COG). 

Federal  Agencies 

Table  R9-1  lists  the  federal  agencies  contacted 
through  formal  consultation  and  coordination  pro- 
cedures and  the  type  and  extent  of  their  assistance. 

State,  Local,  and  Other  Contacts 

State  Agencies 

A  special  effort  was  made,  by  the  state  of  Colo- 
rado, through  the  Department  of  Natural  Re- 
sources, to  expand  state  involvement  in  this  ES.  It 
was  agreed  to  expand  the  core  team  to  include  one 
member  from  the  Governor's  Socioeconomic 
Impact  Office  with  expertise  in  regional/urban 
planning.  Under  the  terms  of  this  agreement  the 
state  provided  the  team  member  for  a  period  of  six 
months,  commencing  October  1,  1977,  lasting 
through  March  1978,  with  intermittent  duty  from 
that  point  to  the  conclusion  of  the  draft  statement. 
In  addition,  the  state  provided  a  noise  analyst  from 
the  State  Department  of  Health  to  prepare  noise 
impacts  sections  under  Socioeconomic  Conditions 
in  the  final  draft  of  the  ES.  Specific  areas  of  assist- 
ance were  also  provided  by: 

State  Historical  Society  of  Colorado 

Office  of  the  State  Archaeologist 

Colorado  Bureau  of  Mines 

Division  of  Wildlife 

Department  of  Education 

Division  of  Planning 

Department  of  Health 

Mesa  College  Information  Services 

Colorado  Mountain  College 

Western  Colorado  University 

Division  of  Highways 

Water  Engineers 

Department  of  Agriculture 

Department  of  Natural  Resources 

Mined  Land  Reclamation  Board 

Colorado   State   University   (Delta  and   Montrose  County 

Extension  Services) 
Socioeconomic  Impact  Office 
Department  of  Local  Affairs 
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TABLE  R9-1 
FEDERAL  AGENCY  ASSISTANCE 


Agency 


Nature  of  Contact 


Type  and  Extent  of  Assistance 


1.  United  States  Senate 

2.  United  States  House 
of  Representatives 


Notification  of  Statement. 
Notification  of  Statement. 


U.S.  Geological  Survey  Requested  staff  and  data 

assistance,  and  pre- 
1  iminary  review. 


U.  S.  Forest  Service 


Environmental  Pro- 
tection Agency 

Soil  Conservation 
Service 


National  Park  Service 

Bureau  of  Reclamation 

Fish  and  Wildlife 
Service 


10, 
11. 

12. 


Department  of  Energy 

Rural  Electrification 
Administration 

Department  of 
Transportation 


Requested  staff  and  data 
assistance,  and 
preliminary  review. 

Requested  data  assistance 
and  preliminary  review. 

Requested  consultation 
with  team  and  assistance 
with  special  areas. 


Requested  data  assistance. 

Requested  data  assistance. 

Requested  data  and 
consultation  with  FWS 
concerning  Section  7 
of  the  Endangered  Species 
Act  (1973),  and  known 
coal  lease  areas. 

Requested  data  assistance. 

Requested  data  assistance. 


Provided  one  core  team  member 
for  engineering  and  minerals 
section;  provided  the  data 
assistance  requested  and 
continual  review. 

Provided  liaison  and  data 
assistance  and  a  team  advisor 
for  review  purposes. 

Provided  data  assistance. 


Provided  consultation  and 
assistance  with  soil  surveys 
and  with  prime  and  unique 
farmland. 

Provided  data  assistance. 

Provided  data  assistance. 

Provided  data  assistance. 
Completed  Section  7  con- 
sultation January  1979. 


Provided  data  assistance. 
Provided  data  assistance. 


Requested  data  assistance.  Provided  data  assistance. 
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TABLE  R9-1 

FEDERAL  AGENCY  ASSISTANCE 
(continued) 


Agency 


Nature  of  Contact 


Type  and  Extent  of  Assistance 


13.  Federal  Energy 
Regulatory  Commission 

14.  Federal  Energy 
Administration 

15.  Interstate  Commerce 
Commission 

16.  Advisory  Council  on 
Historic  Preservation 

17.  Interagency  Archeo- 
logical  services 

18.  Heritage  Conservation 
and  Recreation  Service 

19.  Department  of  Labor 

20.  Bureau  of  Mines 


Requested  data  assistance.  Provided  data  assistance. 


Requested  data  assistance.  Provided  data  assistance. 


Requested  data  assistance.  Provided  data  assistance. 


Notification  of  Statement. 


Requested  data  assistance.  Provided  data  assistance. 


Requested  data  assistance.  Provided  data  assistance. 


Requested  data  assistance. 
Requested  data  assistance. 


Provided  data  assistance. 
Provided  data  assistance. 
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Division  of  Housing 

HB  1041  Coordinator 

Division  of  Parks  and  Recreation 

Clearing  House 

University  of  Colorado 

Colorado  River  Water  Conservation  District 

Division  of  Water  Resources 

Water  Quality  Control  Division 

Colorado  Geological  Survey 

Local  Contacts 

Region  10  Council  of  Governments 
Region  1 1  Council  of  Governments 
County   Commissioners  of  Garfield,   Pitkin,   Mesa,   Delta, 

Montrose,  and  Gunnison  counties 
Montrose  County  Planning  Commission 
Mid-Western  Colorado  Mental  Health  Center 
West  End  Development  Committee 
Delta  County  Development  Department 
Delta  County  School  District  RE-50 
West  End  School  District  RE-2 
Montrose  County  School  District  RE-IJ 
Mesa  County  Valley  School  District  51 
Delta  County  Memorial  Hospital 
Mesa  County  Development  Department 
Mesa  County  Energy  Impact  Assistance  Committee 
Garfield  County  Planning  Department 
Pitkin  County  Planning  Department 
Gunnison  County  Planning  Commission 
Gunnison  Watershed  School  District  RE-IJ 
Pitkin  County  Environmental  Coordinator  and  Sanitarian 
Delta  County  Water  Commissioner 
Mesa  County  Water  Judge 
Ouray  County  Planner 
Montrose  County  Planner 
Gunnison  County  Planner 
Delta  County  Planner 
Mesa  County  Planner 
Pitkin  County  Planner 
Garfield  County  Planner 
Delta  County  Assessor 
Montrose  County  Assessor 
Garfield  County  Assessor 

Cities 

Montrose 

Olathe 

Delta 

Cedaredge 

Eckert 

Hotchkiss 

Crawford 

Paonia 

Somerset 

Grand  Junction 

Fruita 

Glenwood  Springs 

Silt 

DeBeque 

Palisade 

Clifton 

Carbondale 

Aspen 

New  Castle 

Colbran 

Ouray 

Gunnison 

Grand  Valley 

Rifle 


Other 

Glenwood  Springs  Chamber  of  Commerce 

Ouray  County  Chamber  of  Commerce 

Montrose  Chamber  of  Commerce 

Western  Colorado  Health  Systems  Agency 

Ute  Water  District 

Mesa  Engineering  Co. 

Eldorado  Engineering  Co. 

Henningson,  Durham  and  Richardson,  Inc. 

Ute  Engineering  and  Surveying 

Rocky  Mountain  Inspections 

Quality  Development  Associates 

Rio  Blanco  Oil  Shale  Project 

Atlantic  Richfield  Corp. 

Mid-Continent  Coal  and  Coke 

Superior  Oil 

United  Bank  of  Montrose 

General  Exploration 

Sheridan  Enterprises 

Anschutz  Coal  Company 

Sundance  Oil 

Coal  Fuels  Corp. 

Public  Service  Company 

Denver  and  Rio  Grande  Western  Railroad 

Grand  Junction  Chamber  of  Commerce 

Quinn  Coal  Co. 

Hunter  Canyon  Enterprises 

Kerr  and  Kerr  Coal  Company 

Colorado  Westmoreland,  Inc. 

Bear  Coal  Company 

Western  Slope  Carbon,  Inc. 

AT.  Massey  Coal  Co. 

Delta-Montrose  Electric  Assn. 

John  Ballah 

Dale  Hollingsworth 

M.M.  Drake,  Delta  School  Superintendent 

Coordination  in  the  Review  of  the  Draft 
Environmental  Statement 

Comments  on  the  draft  environmental  statement 
(DES)  were  requested  from  the  following  agencies, 
state  clearing  house,  and  interested  groups. 

Federal 

Advisory  Council  on  Historic  Preservation* 
Department  of  Agriculture 

Rural  Electrification  Administration 

Soil  Conservation  Service* 

U.  S.  Forest  Service* 
Department  of  Commerce 
Department  of  Defense 

Army  Corps  of  Engineers* 
Department  of  Energy 
Environmental  Protection  Agency* 
Department  of  Health,  Education  and  Welfare* 
Department  of  Housing  and  Urban  Development* 
Department  of  the  Interior 

Bureau  of  Reclamation* 

Bureau  of  Mines* 

Fish  and  Wildlife  Service* 

Heritage  Conservation  and  Recreation  Service* 

National  Park  Service 

Office  of  Surface  Mining* 
Interstate  Commerce  Commission 
Department  of  Labor 

Occupational  Safety  and  Health  Administration 
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Mine  Safety  and  Health  Administration 
Office  of  Economic  Opportunity 
Office  of  Management  and  Budget 
Rural  Electrification  Administration 
Department  of  Transportation* 
Water  Resources  Council 

State 

The  state  of  Colorado  Clearing  House  coordinat- 
ed comments  from  all  interested  state  agencies. 

Local 

All  entities  included  under  the  local  contacts 
heading  of  the  previous  section  (Consultation  and 
Coordination  in  the  Preparation  of  the  DES)  were 
requested  to  provide  comments  on  the  document. 

Nongovernment  Organizations 

American  Horse  Protective  Association 

American  Institute  of  Mining  Engineers 

American  Mining  Congress 

American  Sportsman's  Club 

Anschutz  Coal  Corporation* 

Atlantic  Richfield  Company* 

Bear  Coal  Company 

Belden  Enterprises,  Inc. 

Bendetti  Brothers 

Carbon  King,  Ltd. 

Coal  Fuels  Corporation 

Colorado  Association  of  Commerce  and  Industry 

Colorado  Cattlemen's  Association 

Colorado  Environmental  Health  Association 

Colorado  Farm  Bureau 

Colorado  Four  Wheel  Drive  Clubs,  Inc. 

Colorado  Mining  Association 

Colorado  Mountain  Club 

Colorado  Open  Space  Council* 

Colorado  Sportsman's  Association 

Colorado  Stock  Growers  Association 

Colorado  University  Wilderness  Group 

Colorado  Westmoreland,  Inc. 

Colorado  Wildlife  Association 

Colorado  Wool  Growers  Association 

Defenders  of  Wildlife 

Denver  and  Rio  Grande  Western  Railroad 

Denver  Wildlife  Research  Center 

Empire  Energy 

Environmental  Defense  Fund 

Environmental  Policy  Institute 

Friends  of  the  Earth 

General  Exploration  Company* 

International  Society  for  the  Protection  of  Mustangs  and 

Burros* 
Izaak  Walton  League  of  America 
Keep  Colorado  Beautiful 
League  of  Women  Voters* 
Mid-Continent  Coal  and  Coke  Company 
National  Audubon  Society 
National  Council  of  Public  Land  Users 
National  Environmental  Health  Association 
Natural  Resources  Defense  Council,  Inc. 
National  Wildlife  Federation* 
Nature  Conservancy 
O.  C.  Mine  Company 
Peabody  Coal  Company 
Quinn  Coal  Company 

Recreational  Use  of  Public  Land  Committee 
Rocky  Mountain  Association  of  Geologists 


Rocky  Mountain  Center  on  Environment 
Rocky  Mountain  Chapter,  Sierra  Club* 
Sheridan  Enterprises* 
Society  for  Range  Management 
Sunflower  Energy  Corporation 
Thome  Ecological  Institute 
Trout  Unlimited 
U.  S.  Steel  Corporation 
Weaver  Brothers 

Western  Slope  Energy  Research  Center,  Inc.* 
Western  Slope  Carbon,  Inc. 
Western  States  Coal  Company 
Wilderness  Society 
Wildlife  Society,  Colorado  Chapter 
*Responded  with  written  comments. 

Public  Comments  and  Responses 

Copies  of  the  DES  were  sent  to  about  1,450 
federal,  state,  and  local  government  agencies,  non- 
government organizations,  such  as  conservation 
groups,  and  private  citizens  for  their  review  and 
comment.  Notice  of  availability  was  published  in 
the  July  31,  1978,  issue  of  the  Federal  Register.  The 
notice  announced  that  the  BLM  invited  written 
comments  to  be  submitted  by  September  20,  1978. 
It  also  included  a  schedule  of  formal  public  hear- 
ings to  be  held  in  Delta,  Grand  Junction,  and 
Denver,  September  13  to  15,  1978.  The  Federal 
Register  notice  also  announced  that  copies  of  the 
DES  would  be  made  available  for  public  review  at 
the  following  locations: 

Washington  Office  of  Public  Affairs,  BLM 

18th  and  C  Streets 

Washington,  D.C.,  20240 

Phone:  (202)  343-5717 
Colorado  State  Public  Affairs  Office,  BLM 

Room  700,  Colorado  State  Bank  Building 

1600  Broadway 

Denver,  Colorado  80202 

Phone:  (303)  837-4481 
Grand  Junction  District  Office,  BLM 

764  Horizon  Drive 

Grand  Junction,  Colorado  81501 

Phone:  (303)  243-6552 
Montrose  District  Office,  BLM 

P.O.  Box  1269 

Montrose,  Colorado  81401 

Phone:  (303)  249-7791 
Montrose  Regional  Library 

434  South  First 

Montrose,  Colorado  81401 
Delta  City  Public  Library 

563  Palmer 

Delta,  Colorado  81416 
Paonia  Public  Library 

Grand  Avenue 

Paonia,  Colorado  81428 
Conservation  Library,  Denver  Public  Library 

1357  Broadway 

7Denver,  Colorado  80206 
Glenwood  Springs  Public  Library 

806  Cooper 

Glenwood  Springs,  Colorado  81601 
Mesa  College  Library 

Grand  Junction,  Colorado  81501 
Montrose  County  Courthouse 

Montrose,  Colorado  81401 
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Delta  County  Courthouse 

Delta,  Colorado  81416 
Garfield  County  Courthouse 

Glenwood  Springs,  Colorado  81601 
Ouray  County  Courthouse 

Ouray,  Colorado  81427 
Mesa  County  Courthouse 

Grand  Junction,  Colorado  81501 
Gunnison  County  Courthouse 

Gunnison,  Colorado  81230 
Pitkin  County  Courthouse 

Aspen,  Colorado  81611 
Due  to  a  number  of  requests  by  interested  parties 
for  additional  time  to  review  and  comment  on  the 
DES,  the  BLM  extended  the  comment  period  to 
October  30,  1978.  Notice  of  the  extension  was 
given  in  the  Federal  Register  on  September  5,  1978. 
All  comments  were  reviewed  for  consideration 
by  the  environmental  staff  analysts  in  preparation 
of  the  final  environmental  statement  (FES).  In 
order  to  be  considered,  comments  had  to  discuss 
the  adequacy  of  analyses  contained  in  the  draft. 
Thus,  comments  which  presented  new  data,  ques- 
tioned facts  or  analyses,  and  raised  questions  or 
issues  bearing  directly  upon  the  DES  were  fully 
considered  and  evaluated.  Such  substantive  com- 
ments were  then  assigned  to  environmental  staff 
analysts  for  evaluation  and  for  subsequent  changes 
or  insertion  in  the  text  of  the  FES,  where  neces- 
sary. All  similar  comments  were  summarized  and 
answered  as  one  comment.  In  addition,  some  fre- 
quently asked  policy  questions  have  been  respond- 
ed to. 

Letters  which  were  general  or  which  did  not 
contain  substantive  comments  were  reviewed,  but 
no  response  was  generated.  Editorial  comments 
(dealing,  for  example,  with  grammatical  errors  or 
small  errors  in  information),  if  not  substantive, 
were  also  not  responded  to,  although  appropriate 
text  changes  were  made. 

A  federal  Administrative  Law  Judge  presided 
over  the  hearings,  which  were  recorded  verbatim 
by  a  court  reporter.  Copies  of  the  full  transcripts  of 
the  hearings  are  available  for  public  review  at  the 
BLM's  Colorado  State  Office,  the  Grand  Junction 
District  Office,  and  the  Montrose  District  Office  at 
the  addresses  given  above.  Witnesses  presented  tes- 
timony to  a  four-member  panel,  consisting  of  the 
Montrose  District  Manager  (BLM);  a  representa- 
tive from  USGS,  Conservation  Division,  Denver;  a 
representative  from  the  Forest  Supervisor's  Office, 
Grand  Mesa,  Uncompahgre,  and  Gunnison  national 
forests.  Delta;  and  the  Chief,  Mineral  Fuels  Sec- 
tion, Colorado  Geological  Survey,  Denver.  Table 
R9-2  summarizes  the  hearings'  locations  and  dates, 
the  numbers  in  attendance,  and  the  numbers  of 
witnesses.  The  full  transcripts  of  the  hearings  are 
not  reproduced  due  to  their  length. 

Most  of  the  issues  raised  at  the  public  hearings 
on  the  DES  were  also  submitted  as  written  com- 


ments. These  comments  are  addressed  in  the  com- 
ment/response section  of  this  chapter.  Those  hear- 
ing comments  which  were  not  later  raised  in  the 
written  comments  are  also  addressed  in  the  com- 
ment/response section.  The  following  is  a  general 
summary  of  the  comments  received  at  the  public 
hearings. 

A  number  of  commenters  questioned  the  timing 
of  the  DES.  They  felt  that  the  regional  coal  ESs 
should  not  be  published  until  a  national  energy 
policy  and  federal  coal  leasing  policy  have  been 
formulated,  and  a  national  programmatic  coal  ES 
has  been  published.  Also,  some  commenters  ques- 
tioned the  acceptance  of  mining  and  reclamation 
plans  which  were  submitted  prior  to  the  passage  of 
the  Surface  Mining  Control  and  Reclamation  Act 
of  1977  or  prior  to  the  30  (CFR):  700  regulations 
promulgated  on  December  13,  1977,  and  which  are 
not  in  compliance  with  that  law  or  regulations. 
(See  comments  headed  General  or  Proposed  Ac- 
tions in  the  comment/response  section  for  re- 
sponses to  these  policy  issues.) 

The  adequacy  and  applicability  of  some  of  the 
baseline  data  used  in  the  DES  were  questioned  by 
some  commenters,  specifically  that  for  air  quality, 
water  resources,  wildlife,  and  socioeconomics.  (See 
the  General  comments  section  and  appropriate  re- 
source sections  under  comments/responses  later  in 
this  chapter.) 

Some  commenters  felt  that  the  Grand  Juction  air 
quality  data  used  in  the  DES  did  not  reflect  condi- 
tions at  some  proposed  mine  sites,  due  to  their 
distance  from  the  city,  higher  elevation,  and  differ- 
ent topography.  It  was  stated  that  better  air  quality 
data  exist  for  one  proposed  mine,  specifically  the 
Mt.  Gunnison  proposal  by  Atlantic  Richfield  Com- 
pany. (See  Air  Quality  in  the  comment/response 
section  for  responses  to  the  air  quality  comments.) 

A  number  of  commenters  felt  that  the  water 
quality  data  in  the  DES  were  inadequate.  They 
also  felt  that  potential  impacts  on  water  quality  and 
quantity  were  not  addressed,  or  were  understated. 
By  the  same  token,  other  commenters  felt  that  the 
potential  impacts  were  overstated.  (The  water  re- 
sources sections  have  been  substantially  rewritten 
for  the  FES;  see  also  Water  Resources  in  the  com- 
ment/response section  for  responses  to  water  re- 
sources comments.) 

Some  commenters  stated  that  the  baseline  wild- 
life data  used  and  the  projected  impacts  were  inac- 
curate. They  felt  that  better  data  exist  or  should  be 
sought.  (See  Wildlife  and  Aquatic  Biology  in  the 
comment/response  sections.) 

Many  commenters  were  concerned  with  the  so- 
cioeconomic section  of  the  DES.  Some  felt  that  the 
data  and  conclusions  were  understated.  Others 
were  alarmed  by  the  magnitude  of  the  potential 
impacts,  ranging  from  the  loss  of  agricultural  land. 
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TABLE  R9-2 
PUBLIC  HEARINGS 


Number  of 

Location 

Date 

and 

Time 

Attenda 

nee 

Witnesses 

Delta 

9-13-78 

1:00 

p.m. 

38 

13 

7:00 

p.m 

12 

1 

Grand  Junction 

9-14-78 

1:00 

p.m. 

38 

7 

7:00 

p.m. 

16 

0 

Denver 

9-15-78 

1:00 

p.m. 

20 

5 

7:00 

p.m. 

3 

0 
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labor,  and  water  due  to  mine-related  activities,  to 
the  loss  of  the  rural  lifestyle.  Some  commenters, 
however,  felt  that  the  regional  ES  presented  a 
useful  picture  of  potential  development  and  associ- 
ated problems.  (See  Socioeconomic  Conditions  in 
the  comment/response  sections.) 

The  public  participation  program  for  the  DES 
was  questioned  by  some  commenters.  They  felt 
that  not  enough  public  participation  was  solicited, 
that  not  enough  time  was  allowed  for  public  par- 
ticipation, and  that  public  hearings  were  not  held 
in  those  areas  most  affected  by  mining.  Along  these 
lines,  some  commenters  felt  that  the  ES  should 
have  been  involved  more  with  local  planning  agen- 
cies, and  that  the  ES  conflicts  with  the  BLM  plan- 
ning system.  (The  planning  sections  have  been  ex- 
panded; see  the  regional  chapter  3.  See  also  the 
General  and  the  Planning  and  Environmental  Con- 
trols sections  in  the  response/comment  section.) 

Some  commenters  felt  that  more  alternatives 
should  be  included  in  the  ES,  and  that  better  analy- 
sis of  the  alternatives  was  needed.  (The  alternatives 
chapters  have  been  revised;  see  also  Alternatives  in 
the  response/comment  section.) 

Potential  subsidence  was  a  point  of  disagreement 
between  certain  commenters.  Some  felt  that  subsi- 
dence had  been  overstated.  (The  discussion  of  sub- 
sidence has  been  rewritten.) 

Persons  living  in  the  Rapid  Creek  area  comment- 
ed that  potential  impacts  such  as  air  pollution, 
water  pollution,  traffic  safety,  and  noise  from  the 
Cottonwood  Creek  No.  1  and  2  mines  were  not 
adequately  assessed.  Persons  from  the  Palisade  area 
commented  that  the  Cottonwood  Creek  No.  1  and 
2,  Cameo  No.  1  and  2,  and  Coal  Canyon  mines 
could  impact  their  water  system,  and  the  DES  did 
not  adequately  assess  this  impact.  Persons  from  the 
North  Fork  Valley  felt  that  impacts  of  the  Atlantic 
Richfield's  Mt.  Gunnison  mine  were  not  adequately 
discussed.  (A  number  of  the  resource  sections  in 
the  site-specific  volume  have  been  rewritten.  In 
addition,  transportation  and  other  alternatives  have 
been  developed  for  some  of  the  site-specific  pro- 
posals, when  such  alternatives  were  reasonable.  See 
the  site-specific  chapter  8s.) 


Copies  of  the  hearings' 
transcripts  are  available  for  public  review  at  the 
BLM's  Colorado  State  Office,  Grand  Junction  Dis- 
trict Office,  and  Montrose  District  Office  at  the 
addresses  given  earlier  in  this  chapter.  Comment 
letters  are  reproduced  at  the  end  of  this  chapter. 
The  remainder  of  this  chapter  lists  substantive 
comments  and  matching  responses  and  reproduces 
the  written  comments  received.  Comments  have 
been  paraphrased  and,  when  comments  were  ad- 


vanced by  more  than  one  commenter,  they  were 
combined  and  summarized.  Comments  are  arranged 
by  subject  (General,  Alternatives,  Air  Quality, 
etc.).  Within  each  subject  section,  comments  which 
address  a  particular  site-specific  (e.g.  Anschutz) 
come  first,  followed  by  comments  which  address 
all  site-specifics,  followed  by  comments  on  the  re- 
gional analysis.  Each  commenter  has  been  assigned 
a  number  to  reference  contributions  under  each 
subject  heading.  Comments  for  which  no  specific 
reply  was  deemed  necessary  have  not  been  ad- 
dressed. Table  R9-3  lists  written  comments  re- 
ceived and  table  R9-4  lists  those  persons  who  testi- 
fied at  the  public  hearings. 

Responses  to  Comments 
GENERAL 

1.  Comment  (by  Commenters  6,  39) 

Baseline  environmental  data  in  the  ES,  which  are 
essential  to  an  evaluation  of  environmental  impacts 
of  the  proposed  action,  are  wholly  inadequate.  In 
most  cases,  no  adequate  fioristic,  archeologic,  and 
paleontologic  inventories  have  been  conducted.  In- 
ventories of  rare  and  endangered  species  of  flora 
and  fauna  have  relied  primarily  on  library  re- 
sources rather  than  field  observations.  Data  on  air 
quality,  wind  flow,  aquatic  vegetation,  soils,  sur- 
face and  ground  water  characteristics  were  defi- 
cient. 

Response 

It  is  Department  of  the  Interior  policy  to  prepare 
environmental  statements  using  the  best  informa- 
tion available.  Impact  analysis  is  done  on  a  worst- 
case  basis,  and  data  gaps  which  might  affect  impact 
analysis  are  acknowledged.  It  is  within  the  prerog- 
atives of  the  Department  of  the  Interior  to  defer 
approval  of  a  proposed  M&R  plan  if  it  is  decided 
that  additional  specific  data  are  needed. 

When  additional  information  has  become  availa- 
ble, it  has  been  included  in  the  FES.  Rare  and 
endangered  plant  inventories  have  been  completed 
for  the  FES.  Information  in  the  DES  on  rare  and 
endangered  fauna  was  based  on  ongoing  BLM  in- 
ventories. Cultural  resource  inventories  have  been 
carried  out  on  most  of  the  sites;  a  mining  permit 
cannot  be  issued  until  cultural  inventories  have 
been  completed.  Water  Resources  has  been  rewrit- 
ten for  the  FES. 

2.  Comment  (by  Commenter  21) 

Page  184  (DES):  "All  developments  planned  or 
proposed  will  be  implemented  by  1990;  impacts  as 
discussed  will  be  those  that  are  unmitigated  by 
regulation,  lease  stipulation,  or  by  project  design." 
We  find  this  sentence  confusing  and  wonder  why  it 
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TABLE  R9-3 
COMMENT  LETTERS  RECEIVED 


Commenter  Agency,  Organization,  or 

Number  Individual 


1.  Advisory  Council  on  Historic  Preservation 

2.  USDA  -  Soil  Conservation  Service 

3.  USDA  -  Forest  Service,  Regional  Office, 

Lakewood,  Colorado 

4.  USDA  -  Forest  Service,  White  River 

National  Forest 

5.  Department  of  Defense  -  Army  Corps  of 

Engineers 

6.  Environmental  Protection  Agency 

7.  Department  of  Health,  Education  and 

Welfare 

8.  Department  of  Housing  and  Urban 

Development 

9.  USDI  -  Bureau  of  Reclamation 
10.  USDI  -  Bureau  of  Mines 

11a.  USDI   -  Fish  and  Wildlife  Service 

lib.  USDI  -  Fish  and  Wildlife  Service: 

Biological   Opinion 

12.  USDI  -  Heritage  Conservation  and 

Recreation  Service 

ii 

13.  USDI  -  Office  of  Surface  Mining 

14.  Colorado  Department  of  Agriculture 

I 

15.  Colorado  Department  of  Health 

16a.  Colorado  Department  of  Local  Affairs 

16b.  '  Department  of  Local  Affairs: 

Colorado  Division  of  Planning 
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TABLE  R9-3 

COMMENT  LETTERS  RECEIVED 
(continued) 


Conmenter  Agency,   Organization,  or 

Number  Individual 


17.  Colorado  Department  of  Natural   Resources 

18.  Colorado  Division  of  Mined  Land 

Reclamation 

19.  Colorado  Division  of  Mines 

20.  Colorado  Division  of  Water  Resources 

21.  Colorado  Division  of  Wildlife 

22.  Colorado  Energy  Research   Institute 

23.  Colorado  Geological   Survey 

24.  Colorado  Historical    Society 

25.  Colorado  Office  of  Energy  Conservation 

26.  Colorado  State  Department  of  Highways 

27.  Colorado  State  Forest  Service 

28.  Colorado  Water  Conservation  Board 

29.  ."  City-County  Development  Department 

(Grand  Junction-Mesa  County) 

30.  ■  "  Delta  County  Development  Department 

31.  Gunnison  County  Board  of  County 

Commissoners 

32.  Pitkin  County  -  Musiek,  Williamson, 

Schwartz,  Leavenworth,  and  Cope,   P.   C. 
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TABLE  R9-3 

COMMENT  LETTERS  RECEIVED 
(continued) 


Commenter  Agency,  Organization,  or 

Number  Individual 


33.  Town  of  Palisade  -  Williams,  Turner 

and  Holmes,  Attorneys  at  Law 

34.  Anschutz  Coal  Corporation 

35.  Atlantic  Richfield  Company 

36.  Beaver  Reservoir  Company 

37.  Brent  Explorations,  Inc. 

38.  Campbell,  Rebecca  (Telluride,  Colorado) 

39.  Colorado  Open  Space  Council 

40.  Foster,  Don  E.  (President,  Paonia 

State  Bank) 

41.  Freudenburg,  William  R.  (Yale  University) 

42.  General  Exploration  Colorado  Company 

43.  Hopkins,  K.  (Paonia,  Colorado) 

44.  International  Society  for  the  Protection  of 

Mustangs  and  Burros 

45.  Lindes,  Conrad  (Paonia,  Colorado) 

46.  Minnesota  Canal  and  Reservoir  Company 

47.  Mousset- Jones,  Pierre  (University  of 

Nevada) 
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TABLE  R9-3 

COMMENT  LETTERS  RECEIVED 
(continued) 


Commenter  Agency,  Organization,  or 

Number  Individual 


48.  National   Wildlife  Federation 

49.  Provisional   League  of  Women  Voters  of 

Delta  County 

50.  Rothney,  Jake  (Boulder,  Colorado) 

51.  Sheridan  Enterprises,   Inc. 

52.  Sierra  Club,  Enos  Mills  Group 

53.  Western  Colorado  Resource  Council,   Inc. 

54.  Western  Slope  Energy  Research  Center 

Inc. 
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TABLE  R9-4 
INDEX  OF  WITNESSES  TESTIFYING  AT  PUBLIC  HEARINGS 


Witness 


Representing 


DELTA 

55.  Ms.  Sally  Swain 

56.  Mr.  Glenn  F.  Fuhrman 

57.  Mr.  Ben  Eastman 

58.  Mr.  Steve  Wolcott 

59.  Mr.  Tim  Brater 

60.  Mr.  David  Johnston 

61.  Mr.  Mark  Welsh 

62.  Mr.  Richard  Nil  sen 

63.  Mr.  John  R.  Neill 

64.  Ms.  Doris  Ellis 

65.  Mr.  Charles  H.  Oilman 

66.  Mr.  Neil  Thompson 

67.  Mrs.  Theo  Coleburn 

68.  Mr.  Daniel  Snyder 


Provisional   League  of  Women 
Voters--Delta  County 

Delta  County  Commissioners, 
Delta  County  Planning  Commission, 
Delta  County  Development  Department 

Self 

Self 

Self 

Self 

Self 

Self 

Hotchkiss  Development  Corporation 

Delta  County  Quality  of  Life 
Planning  Committee 

Self 

Minnestoa  Canal  and  Reservoir 
Company 

Self 

Colorado  Westmoreland,  Inc. 


GRAND  JUNCTION 

69.  Mr.  William  J.  Floryancic   Rapid  Creek  Property  Owners 

70.  Mr.  J.D.  Snodgrass        Town  of  Palisade 
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TABLE  R9-4 

INDEX  OF  WITNESSES  TESTIFYING  AT  PUBLIC  HEARINGS 

(continued) 


Witness 


Representing 


GRAND  JUNCTION  cont. 

71.  Mr.  Doug  Bowman 

72.  Mr.  David  Skidmore 

73.  Mr.  Mike  Knode 

74.  Mr.   Harry  Talbot 

75.  Mr.  John  L.    Ballagh 


Mid-Continent  Coal   and 
Coke  Company 

GEX  Colorado  Company 

Self 

Self,  Mesa  County  Planning 
Commission 

City-County  Development 
Department  (Grand  Junction- 
Mesa  County) 


DENVER 

76.  Mr.  Bruce  Frenzel 

77.  Mr.  Steven  Moore 

78.  Mr.  Brad  Klafehn 

79.  Ms.  Anne  Vickery 

80.  Mr.  Graham  Curtis 


Atlantic  Richfield  Company 
National  Wildlife  Federation 
Colorado  Open  Space  Council 
Colorado  Mountain  Club 
Grant  Exploration 
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is  in  the  section,  "Future  Environment  Without  the 
Proposal." 

Response 

Text  revised  (FES,  volume  1,  chapter  2). 

3.  Comment  (by  Commenter  id 

The  ES  still  focuses  on  a  description  of  the  envi- 
ronment rather  than  on  impacts  and  alternative  ac- 
tions. While  there  is  certainty  throughout  the  de- 
scription chapter,  the  impact  and  alternative  chap- 
ters are  written  with  conditional  language  (may, 
might,  could). 

Response 

Conditional  language  in  impact  analysis  is  re- 
quired by  Department  of  the  Interior  ES  guide- 
lines. "Will"  could  imply  that  the  proposed  action 
has  already  been  approved;  impact  analysis  is  a 
consideration  of  what  "could"  or  "would"  happen 
should  the  proposed  M&R  plan  be  approved  and 
implemented. 

4.  Comment  (by  Commenters  6,  22,  53) 

The  ES  still  lacks  information  on  state  lands; 
potential  wilderness  areas  (the  process  is  now  de- 
scribed but  the  potential  areas  are  never  discussed); 
alluvial  valley  floors;  areas  of  critical  environmen- 
tal concern;  areas  unsuitable  for  mining;  availability 
of  trained/experienced  miners;  local  hiring  prac- 
tices; impact  mitigating  measures;  completeness  of 
mine  plans  and  adequate  information  on  the  use  or 
disruption  of  prime  agricultural  lands. 

Response 

No  state  land  is  involved  in  any  of  the  six  pro- 
posed projects.  No  areas  of  critical  environmental 
concern  (ACEC)  have  as  yet  been  officially  identi- 
fied on  any  of  the  project  sites;  however,  potential 
impacts  to  such  values  as  cultural  resources,  rare 
and  endangered  plants  and  wildlife,  and  water  re- 
sources (including  alluvial  valley  floors)  have  been 
analyzed  in  the  appropriate  resource  sections  of  the 
ES  (see  the  chapter  2s  and  3s).  Wilderness  areas 
are  discussed  under  Recreation  in  both  the  DES 
and  the  FES.  No  information  is  available  concern- 
ing availability  of  trained  or  experienced  miners, 
and  therefore  it  is  not  possible  to  determine  how 
many  employees  would  be  hired  locally  by  the 
mining  companies.  Prime  and  unique  farmlands 
have  been  addressed  in  the  FES  under  Agriculture 
in  volume  1  and  Soils  in  volume  2.  Mitigating 
measures  must  be  "real  and  committed,"  i.e.,  they 
must  be  feasible  and  legally  enforceable  by  the 
administrative  agency.  Many  potential  impacts 
from  coal  mining  are  covered  by  federal  regula- 
tions with  which  the  M&R  plans  must  comply 
before  the  Department  of  the  Interior  can  consider 


them  for  approval;  the  BLM  will  evaluate  the  six 
M&R  plans  in  relation  to  the  Department's  pro- 
posed unsuitability  criteria  before  a  final  decision  is 
made  on  approval  or  rejection  of  the  plans. 

5.  Comment  (BY  Commenter  22) 

Net  energy:  Although  required  by  CEQ  guide- 
lines, there  is  no  discussion  of  energy  requirements 
and  net  energy  analysis. 

Response 

At  the  present  time,  there  is  insufficient  design 
information  on  the  energy  efficiency  of  the  pro- 
posed operations  for  a  discussion  of  net  energy 
requiremer^ts. 

6.  Comment  (by  Commenter  22) 

Only  a  few  subsections  take  the  approach  of 
dividing  potential  impacts  into  low-  and  high-level 
scenarios,  even  though  it  is  explicitly  stated  that  all 
subsections  will  use  alternative  scenarios. 

Response 

The  low-  and  high-level  scenarios  are  analyzed 
in  chapter  8  of  both  the  DES  and  the  FES  (see 
DES,  page  5,  paragraph  3).  Chapter  1,  volume  1, 
has  been  revised  for  the  FES,  which  may  clarify 
this  introductory  material. 

7.  Comment  (by  Commenter  54) 

The  Bureau  ignored  the  public  participation 
policy  as  described  in  the  Preparation  Plan.  Chap- 
ter VI,  Public  Involvement  Arrangements,  states 
that  the  BLM  will  "present  the  public  with  an 
opportunity  to  work  with  the  Bureau  of  Land 
Management  throughout  the  development  of  the 
ES." 

Response 

The  preparation  plan  mentioned  above  was  su- 
perceded by  the  Guidance  for  Completion  of  Re- 
gional Coal  Environmental  Statements  (IM  No. 
559,  dated  November  11,  1977,  received  by  the 
Montrose  District,  December  1977).  See  chapter  9 
for  a  list  of  government  and  private  agencies  con- 
tacted during  preparation  of  the  ES.  All  comment 
letters  received  on  the  DES  are  also  included  in 
chapter  9. 

8.  Comment  (by  Commenters  16a,  i6B,  17 ) 

It  is  noted  that  select  mitigation  measures  are 
noted  in  the  site-specific  volume,  but  no  mention  of 
the  equivalent  is  made  in  the  regional  document. 
Because  it  is  anticipated  that  socioeconomic  and 
land  use  impacts  would  be  the  most  significant  of 
all  impacts,  a  discussion  on  mitigation  measures 
would  seem  to  be  in  order. 
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Response 

Mitigating  measures  must  be  "real  and  commit- 
ted," i.e.,  they  must  be  feasible  and  legally  enforce- 
able by  the  agency  proposing  them.  Additionally, 
mitigating  measures  must  relate  to  the  proposed 
actions,  which  are  the  review  and  consideration  for 
approval  of  the  six  site-specific  M&R  plans,  and  it 
seems  appropriate  to  consider  such  measures  in  the 
site-specific  volume.  Some  alternative  actions  avail- 
able to  state  and  local  governments  which  may 
reduce  adverse  socioeconomic  impacts  are  suggest- 
ed in  chapter  8,  volume  1,  FES. 

9.  Comment  (By  Commenters  6,  n,  39) 

The  BLM  admits  that  the  mining  plans  are  defi- 
cient and  states  that  the  plans  will  be  returned  to 
the  operators  for  revisions  before  the  issuance  of 
mining  permits.  The  ES  states  that  "in  this  state- 
ment, the  initial  regulations  are  considered  as  re- 
quired mitigating  measures."  However,  we  have 
found  that  the  mitigating  measures  formulated  by 
the  BLM  come  far  short  of  the  revisions  that 
would  be  necessary  to  bring  the  mining  plans  into 
compliance  with  the  initial  regulatory  program. 

Response 

The  description  of  federal  regulations  as  "re- 
quired mitigating  measures"  is  acknowledged  to 
have  been  confusing,  and  the  wording  has  been 
changed  in  the  FES.  The  interim  regulations  are 
the  minimum  requirements  with  which  the  M&R 
plans  will  have  to  comply.  The  mitigating  measures 
proposed  in  the  chapter  4s  of  the  site-specific 
volume  are  measures  proposed  by  BLM  in  addition 
to  the  applicable  federal  regulations  and  in  addition 
to  any  applicant-designed  measures  which  might  be 
included  as  part  of  an  M&R  plan. 

10.  Comment  (by  Commenter  21 ) 

Each  site-specific  statement  contains  a  section 
called  "Mitigating  Measures  Not  Inluded  in  the 
Proposed  Action."  We  find  this  misleading  since  it 
implies  that  there  are  mitigating  measures  in  the 
proposed  actions.  We  did  not  see  any  such  mitigat- 
ing measures. 

Response 

Mitigating  measures  included  in  the  proposed 
action  are  applicant-designed  measures  presented  in 
an  M&R  plan,  e.g.,  Atlantic  Richfield  Company's 
proposal  to  pave  the  access  road  to  the  Mt.  Gunni- 
son No.  1  Mine,  as  described  in  chapter  1  of  the 
ARCO  site-specific.  Such  applicant-proposed  meas- 
ures are  simply  included  as  part  of  the  description 
of  the  proposed  action. 


11.  Comment  (by  Commenter  12) 

Volume  1  notes  the  indirect  impacts  of  popula- 
tion growth  on  recreational  facilities.  The  draft 
statement  does  not  give  any  concrete  indication 
that  the  counties  most  affected  (Mesa  and  Garfield) 
will  be  capable  of  upgrading  the  existing  facilities 
or  constructing  new  ones.  The  mitigation  section 
would  be  improved  by  clarifying  the  local  govern- 
ment role  in  mitigation  and  whether  any  further 
assistance  can  be  anticipated  from  the  project  spon- 
sor. 

Response 

It  is  not  known  whether  the  counties  in  the  ES 
area  would  be  able  to  obtain  funds  to  finance  recre- 
ational facilities.  Some  possible  sources  of  funding 
were  discussed  in  the  DES,  page  256,  column  2, 
paragraph  3,  but  whether  the  counties  in  question 
would  use  that  funding  cannot  be  predicted. 
Whether  the  mining  companies  would  be  willing  to 
provide  additional  funding  is  an  issue  which  should 
be  negotiated  between  the  counties  and  companies 
involved. 

12.  Comment  (by  Commenter  48) 

Since  the  ES  states  that  final  guidelines  for  pro- 
tection of  paleontological  resources  have  not  been 
agreed  upon  and  implemented  by  the  agencies  con- 
cerned, the  document  does  not  meet  NEPA  re- 
quirements in  this  regard. 

Response 

The  ES  was  prepared  with  the  best  data  availa- 
ble at  the  time  it  was  written.  The  BLM  is  current- 
ly developing  regulations  on  how  to  manage  all 
paleontological  resources  under  the  Federal  Land 
Policy  and  Management  Act  of  1976.  Until  the 
regulations  are  written,  BLM  will  continue  to 
manage  paleontological  resources  based  on  their 
value  to  the  scientific  community  and  the  immedi- 
acy of  any  threat  to  specimen(s).  (A  statement  to 
this  effect  has  been  added  to  the  FES,  volume  1, 
chapter  2,  and  Geographic  Setting,  Paleontological 
Resources.)  In  addition,  as  pointed  out  in  both  the 
DES  and  the  FES  (volume  2,  all  chapter  3s,  Geo- 
logic and  Geographic  Setting,  Paleontological  Re- 
sources), the  stratigraphic  sections  which  could  be 
impacted  by  the  mining  operations  are  only  moder- 
ately likely  to  yield  significant  fossils  when  com- 
pared with  other  parts  of  the  ES  area. 

13.  Comment  (by  Commenter  id 

In  view  of  the  cumulative  impacts  to  endangered 
Colorado  squawfish,  peregrine  falcons,  bald  eagles 
and  threatened  razorback  suckers  in  the  immediate 
area  of  Mid-Continent's  Coal  Creek  and  Cotton- 
wood Creek  mines  and  General  Explorations 
Cameo   mines    1    and    2,   consideration   should   be 
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given  to  approving  only  one  of  the  three  proposals 
for  operation  at  one  time  to  minimize  the  hazard  to 
endangered  species.  Also  Authorizing  Actions  in 
the  Cameo  chapter  1  should  have  included  a  provi- 
sion to  prevent  the  losses  to  the  endangered  per- 
egrine falcon  described  in  chapter  5  of  that  site- 
specific  (page  726,  DES). 

Response 

Alternatives  (including  the  possibility  of  deferred 
approval)  have  been  added  to  chapter  8  (FES)  in 
each  of  these  three  site  specifics  to  suggest  ways  of 
reducing  possible  adverse  impacts  to  peregrine  fal- 
cons. The  U.S.  Fish  and  Wildlife  Service  (USFWS) 
has  submitted  its  official  biological  opinion  in  ac- 
cordance with  Section  7  of  the  Endangered  Species 
Act  (see  the  second  letter  under  Comment  Letter 
11),  and  it  is  their  "biological  opinion  that  the 
proposed  project  will  not  jeopardize  the  continued 
existence  of  the  bald  eagle  along  the  Gunnison  and 
Colorado  River  drainages."  BLM  will  continue  to 
monitor  bald  eagle  wintering  areas  along  rivers  in 
the  ES  area.  The  deferred  approval  alternatives, 
mentioned  above  could  also  benefit  the  bald  eagles 
if  they  were  adopted.  Based  on  revised  analysis  in 
the  aquatic  biology  sections  of  the  FES  and  on  the 
USFWS  biological  opinion,  no  adverse  impacts  to 
razorback  suckers  or  Colorado  squawfish  are  pre- 
dicted to  occur  as  a  result  of  any  of  the  proposed 
M&R  plans. 

14.  Comment  (by  Commenter  15) 

Page  205:  Map  shows  existing  mines,  but  some 
barely  deserve  that  title. 

Response 

All  producing  mines  in  the  area  were  included  in 
the  analysis  for  completeness.  In  addition,  one  of 
the  most  characteristic  features  of  the  west-central 
Colorado  area  is  the  coexistence  of  small  mining 
operations  (run  as  traditional  family  businesses) 
with  larger-scale  mining.  It  is,  therefore,  important 
to  mention  both  in  any  description  of  the  existing 
environment  of  the  region. 

PROPOSED  ACTIONS 
Anschutz  Coal  Corporation 

1.  Comment  (by  Commenter  34) 

The  description  on  page  390  (DES)  of  the  refuse 
disposal  procedure  is,  in  part,  incorrect.  The  next 
lift  must  be  recessed  20  feet  back  to  allow  heavy 
equipment  safe  access  on  to  the  terrace  for  pur- 
poses of  reclamation,  maintenance,  and  final  con- 
touring. 


Response 

The  text  in  Anschutz,  chapter  1,  has  been  cor- 
rected. 

2.  Comment  (by  Commenter  34) 

Land  Holdings  of  the  Anschutz  Coal  Corpora- 
tion: All  maps  in  the  draft  statement  outlining  the 
land  holdings  of  the  Anschutz  Coal  Corporation 
are  incorrect. 

Response 
The  maps  have  been  corrected  in  the  FES. 

3.  Comment  (by  Commenter  23) 

Anschutz  does  not  have  a  permit  from  the  Colo- 
rado Mined  Land  Reclamation  Board.  The  mining 
and  reclamation  plan  has  been  approved,  but  the 
performance  bond  has  not  yet  been  submitted.  The 
approved  plan  complies  with  the  state  act,  but  has 
not  been  reviewed  with  respect  to  PL  95-87,  the 
Federal  Surface  Mining  Control  and  Reclamation 
Act. 

Response 

The  text  in  the  FES  (Anschutz,  chapter  1)  has 
been  revised. 

Atlantic  Richfield  Company 

4.  Comment  (by  Commenter  31) 

More  detail  is  needed  in  the  segment  of  the  DES 
dealing  with  the  ARCO  proposal.  Drawings  and 
photos  should  be  presented  to  show  the  relation- 
ship between  various  mine  facilities,  the  immediate 
topography,  and  the  generalized  area. 

Response 

The  maps  are  based  on  the  best  data  presently 
available. 

5.  Comment  (by  Commenter  35) 

On  page  451  (DES)  there  is  a  discussion  about 
the  fact  that  ARCO  has  not  been  able  to  market 
the  coal  yet  but  it  is  "anticipated  that  ARCO  will 
secure  a  contract  for  the  coal  from  an  unspecified 
out-of-state  utility."  Atlantic  Richfield  Company 
does  not  want  to  limit  its  marketing  options  to  an 
out-of-state  utility  or  use  outside  of  Colorado. 

Response 

The  text  in  the  FES  (ARCO  chapter  1,  regional 
chapter  1)  has  been  revised. 

6.  Comment  (by  Commenter  35) 

On  page  455  (DES)  under  Surface  Facilities,  the 
first  paragraph  refers  to  a  refuse  disposal  plant.  In 
fact  there  is  a  refuse  disposal  area  but  not  a  refuse 
disposal  plant. 
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Response 

The  text  in  the  FES  (ARCO,  chapter  1)  has  been 
revised. 

7.  Comment  (by  commenter  35) 

On  page  456  (DES)  under  Preparation  Plant, 
there  is  a  discussion  of  the  undersize  material  from 
the  dry  sizing  screens  at  a  size  of  minus  one  and  a 
quarter  inches.  This  reference  should  be  to  minus 
one-quarter  inch. 

Response 

The  text  in  the  FES  (ARCO,  chapter  1)  has  been 
revised. 

8.  Comment  (by  Commenter  35) 

On  page  456  (DES),  in  the  first  paragraph  of  the 
second  column,  there  is  reference  to  four  concrete 
storage  silos.  It  should  be  clarified  in  the  EIS  that 
there  are  two  loadout  silos  and  two  raw  coal  silos. 
The  raw  coal  silos  have  not  been  discussed  in  the 
text  and  should  be  included. 

Response 

The  text  in  the  FES  (ARCO,  chapter  1)  has  been 
revised. 

9.  Comment  (by  Commenter  35) 

On  page  457  (DES)  under  Power  Facilities, 
there  is  a  discussion  of  power  which  would  be 
transformed  from  115  Mw  to  13.2  Mw  for  distribu- 
tion We  believe  this  is  intended  to  be  13.2  KV  but 
we  are  not  sure  where  this  value  came  from  since 
no  distribution  voltage  has  been  given  in  the 
Mining  and  Reclamation  Plan.  The  determination 
of  voltage  needed  for  the  plant  will  be  made  upon 
completion  of  engineering  design  studies  and  such 
a  reference  should  not  be  included  in  this  ES. 

Response 

The  figures  should  have  been  115  KV  and  13.2 
KV  (corrected  in  the  FES,  ARCO,  chapter  1).  The 
information  was  presented  in  the  Mt.  Gunnison 
M&R  plan,  pages  24  and  50. 

10.  Comment  (by  Commenter  35) 

On  page  458  (DES),  as  discussed  in  our  oral 
comments,  there  is  a  requirement  that  "ARCO 
would  be  responsible  for  backfilling  any  holes  or 
cracks  which  may  appear  on  the  surface  as  a  result 
of  subsidence."  The  advisability  of  this  condition  is 
questioned.  Surface  expression  of  subsidence  is  con- 
stantly changing  in  character.  Subsidence  cracks 
may  appear  temporarily  but  be  closed  by  the  con- 
tinued readjustment  of  the  surface  as  mining  pro- 
ceeds in  a  matter  of  days.  This  is  a  condition  which 
we  cannot  realistically  comply  with  and  to  which 
we  have  not  committed. 


Response 

The  text  in  the  FES,  ARCO,  chapter  1  has  been 
revised.  However,  it  should  be  noted  that  backfill- 
ing and  regrading  may  be  required  under  the  pro- 
posed final  regulations  contained  in  30(CFR): 
817.121. 

11.  Comment  (By  Commenter  35) 

On  page  462  (DES)  table  ARl-2  there  is  a  typo- 
graphic error  in  Atlantic  Richfield's  projected  pro- 
duction for  1990.  The  figure  should  be  2,500,000. 

Response 

The  table  has  been  corrected  in  the  FES, 
ARCO,  chapter  1. 

12.  Comment  (BY  Commenter  21 ) 

The  proposed  two  mile  siding  should  be  dis- 
cussed in  more  detail-  will  it  impact  on  riparian 
habitat? 

Response 

Definite  plans  have  not  been  presented  on  the 
rail  siding,  since  its  location  and  design  will  depend 
on  how  the  State  Highway  Department  proposes 
to  realign  State  Highway  135.  Therefore,  no  specif- 
ic impact  analysis  can  be  done  at  this  time.  Further 
analysis  will  be  made  for  the  entire  project  before 
it  can  be  approved. 

Mid-Continent  Coal  and  Coke  Company 

13.  Comment  (by  commenter  42) 

In  several  places,  the  text  indicates  that  the  Mid- 
Continent  operations  would  utilize  coal  handling 
facilities  constructed  by  GEX  Colorado  Co.  No 
agreements  exist  for  this  to  occur,  and  such  state- 
ments should  be  deleted  from  the  text. 

Response 

The  descriptions  in  the  proposed  actions  for  both 
the  Cottonwood  Creek  and  Coal  Canyon  mines 
were  taken  from  the  M&R  plans  submitted  by  Mid- 
Continent.  As  stated  in  the  plans,  the  proposed 
mining  operations  were  designed  to  the  status  of 
ongoing  negotiations  between  Mid-Continent  and 
GEX  Colorado  at  the  time  the  plans  were  submit- 
ted. Mid-Continent  has  not  requested  withdrawal 
of  either  of  the  plans  because  agreements  between 
the  companies  have  not  been  reached.  However, 
additional  information  concerning  transportation 
facilities  to  be  constructed  by  Mid-Continent  in  lieu 
of  using  the  GEX  Colorado  facilities  is  presented 
and  analyzed  in  the  FES,  Cottonwood  Creek, 
chapter  8  (see  Transportation  Alternatives). 
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14.  Comment  (by  Commenter  48) 

The  proposed  use  of  auger  mining  methods  on 
the  Coal  Canyon  Mine  property  conflicts  with  the 
statement  that  the  ES  will  analyze  underground 
mines. 

Response 

The  text  in  the  FES,  Coal  Canyon,  and  regional 
chapter  Is  has  been  revised  to  take  account  of 
auger  mining. 

15.  Comment  (by  Commenter  42) 

Mine  Layout  (page  598)  DES:  Statement,  "Cam- 
bridge Mining  Company  currently  uses  both  exten- 
sible belt  and  shuttle  cars."  Cambridge  Mining  Co. 
is  no  longer  in  existence,  please  strike  any  mention 
of  it  from  the  record  and  delete  the  entire  state- 
ment. 

Response 

The  text  in  the  FES,  Cottonwood  Creek,  chapter 
1  has  been  revised. 

16.  Comment  (BY  Commenter  6) 

A  specific  refuse  disposal  plan  (including  water 
pollution  control  system)  would  be  described  for 
the  Coal  Canyon  Mine  (DES,  page  532)  and  the 
Cottonwood  Creek  mines  (page  603). 

Response 

No  additional  information  has  been  provided  by 
Mid-Continent.  The  final  M&R  plans  will  have  to 
comply  with  applicable  federal  regulations  before 
they  will  be  considered  for  approval  by  the  De- 
partment of  the  Interior. 

GEX  Colorado  Company 

17.  Comment  (by  Commenter  42) 

Interrelationships  (page  677)  DES:  Statement, 
"Currently  coal  is  trucked  from  the  mine  to  pur- 
chasers." This  is  an  incorrect  statement;  the  state- 
ment should  be  that,  currently  the  coal  is  transport- 
ed by  conveyor  belt  from  the  mine  to  the  railroad 
loadout  facility. 

Response 

The  text  in  the  FES,  GEX  Colorado,  chapter  1 
has  been  corrected. 

18.  Comment  (BY  Commenter  42) 

History  and  Background  (page  669)  DES:  State- 
ment, "The  largest  past  producer  was  Cameo  No.  1 
Mine  which  produced  4.2  million  tons  from  1899  to 
1969."  The  largest  past  producer  was  the  Cameo 
Mine. 
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Response 

The  text  in  the  FES,  GEX  Colorado,  chapter  1 
has  been  corrected. 

19.  Comment  <by  Commenter  42) 

Ventilation  (page  675  DES):  Statement,  "In  both 
Cameo  No.  1  and  No.  2  mines  the  left  main  entries 
would  be  for  intake  and  the  right  main  entries  for 
return  air  and  the  middle  main  entry  for  the  belt 
conveyor."  In  both  the  Cameo  No.  1  and  No.  2 
mines,  the  right  main  entries  would  be  for  intake 
air  and  the  left  main  entries  for  return  air  and  the 
middle  main  entry  for  the  belt  conveyor. 

Response 

The  text  in  the  FES,  GEX  Colorado,  chapter  1 
has  been  corrected. 

20.  Comment  (by  Commenter  42) 

Haulage  System  (page  675  DES):  Statement, 
"Coal  would  be  removed  from  the  working  section 
either  by  diesel  powered  buggies  or  Long  Airdox 
conveyor  system."  Coal  would  be  removed  from  a 
working  section  either  by  diesel  powered  buggies 
or  by  electric  shuttle  cars. 

Response 

The  text  in  the  FES,  GEX  Colorado,  chapter  1 
has  been  corrected. 

21.  Comment  (by  Commenter  6) 

The  environmental  statement  should  contain  data 
with  respect  to  the  water  supply  system  and 
sewage  treatment  facility  (DES,  page  675). 

Response 

These  data  have  not  so  far  been  submitted  by 
GEX  Colorado  Company. 

22.  Comment  (by  Commenter  6) 

Design  specifications  for  refuse  disposal  and 
drainage  control  should  be  included  in  the  environ- 
mental statement  (DES,  page  676). 

Response 

At  the  present  time,  GEX  Colorado  has  not  de- 
signed a  drainage  system  for  the  mine  site,  nor  has 
the  company  submitted  any  additional  information 
on  the  refuse  disposal  area. 

Sheridan  Enterprises 

23.  Comment  (by  Commenter  sd 

Page  735  (DES),  paragraph  4:  Change  Federal 
Coal  Lease  No.  C-0123316  to  C  0125516. 

Response 

The  text  in  the  FES,  Sheridan,  chapter  1  has 
been  corrected. 
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24.  Comment  (by  Commenter  51 ) 

Page  735  (DES),  History  and  Background,  para- 
graph 1:  Change  this  first  paragraph  to  reflect  the 
history  of  small  mining  operations  in  the  Douglas 
Pass  area. 

Response 

The  text  in  the  FES,  Sheridan,  chapter  1  has 
been  revised. 

25.  Comment  (by  Commenter  51) 

Page  735  (DES),  History  and  Background,  para- 
graph 3:  Change  the  first  sentence  to  delete  men- 
tion of  Sheridan  Enterprises. 

Response 

The  text  in  the  FES,  Sheridan,  chapter  1  has 
been  revised. 

26.  Comment  (by  Commenter  51) 

Page  740  (DES),  map  Sl-3,  Sheridan's  Proposed 
Utility  Corridor:  The  corridor  was  not  located  on 
this  map  as  proposed  by  Sheridan  Enterprises  in 
their  submittal  to  the  USGS  and  Bureau  of  Land 
Management.  It  would  be  more  appropriate  and 
useful  to  depict  the  proposed  centerline  of  the  cor- 
ridor. 

Response 

The  corridor  was  represented  on  the  map  in  a 
general  manner  only.  Since  no  applications  for 
rights-of-way  have  been  received,  no  definite 
routes  could  be  plotted. 

27.  Comment  (by  Commenter  51 ) 

Page  745  (DES),  Refuse  Disposal:  Contrary  to 
the  statement  ending  the  first  paragraph,  30(CFR): 
700  does  not  dictate  a  compliable  standard  for  the 
disposal  of  refuse.  A  sentence  that  refuse  would  be 
disposed  of  in  compliance  with  30(CFR):  70  and 
211  would  be  more  appropriate.  If  the  author  in- 
sists on  referencing  OSM  regulations,  then  the 
statement  should  be  that  the  refuse  would  be  dis- 
posed of  to  allow  for  compliance  with  standards 
found  in  portions  of  30(CFR):  700. 

Response 

The  issue  is  discussed  in  the  FES  in  Sheridan, 
chapter  3,  Water  Resources. 

28.  Comment  (by  Commenters  6,  48) 

Sheridan  Enterprises  failed  to  include  a  refuse 
disposal  area  design  plan  (page  779  DES). 

Response 

The  text  (Sheridan,  chapter  1)  noted  that  inade- 
quacy of  the  Sheridan  M&R  plan. 
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29.  Comment  (BY  Commenters  13,  39) 

The  requirements  have  not  been  met  by  the 
West-Central  Colorado  Coal  ES,  which  fails  to 
analyze  developments  related  to  the  Sheridan  mine 
proposal:  the  railroad  and  utility  corridor.  The  lo- 
cation of  the  corridor  has  not  been  identified  and 
conflicting  statements  concerning  analysis  of  the 
corridor  are  contained  in  the  ES. 

Response 

Sheridan  Enterprises  has  submitted  little  informa- 
tion on  the  proposed  corridor  and  has  not  applied 
for  a  right-of-way.  Further  environmental  assess- 
ment will  be  required  before  such  a  right-of-way 
application  could  be  considered  for  approval.  To 
the  extent  information  was  available,  impacts  of  the 
corridor  were  analyzed  in  the  DES,  and  some  ad- 
ditional impacts  have  been  identified  in  the  FES 
(see,  for  example,  volume  2,  Sheridan  site  specific, 
chapters  2  and  3,  Soils).  The  FES  also  proposes  an 
alternative  to  defer  approval  of  the  M&R  plan  until 
Sheridan  has  submitted  a  right-of-way  application 
containing  sufficient  information  for  environmental 
assessment  (see  chapter  8,  Sheridan  site  specific). 

30.  Comment  (by  Commenter  25) 

None  of  the  site-specific  analyses  give  adequate 
information  on  the  amount  of  energy  that  will  be 
required  to  mine  and  where  that  energy  will  come 
from. 

Response 

Very  little  information  on  power  requirements 
has  been  supplied  by  the  mining  companies.  Where 
additional  information  has  become  available  since 
publication  of  the  DES,  it  has  been  added  to  the 
site-specific  chapter  Is  in  the  FES. 

Regional 

31.  Comment  (BY  Commenter  48) 

Although  the  environmental  statement  only  deals 
directly  with  the  six  sites  with  existing  leases,  there 
are  other  inactive  leases  in  the  area.  The  ES  also 
states  that  diligent  development  and  continuous  op- 
eration requirements  will  require  these  leases  be  in 
operation  by  1986.  Therefore,  the  ES  is  not  an 
analysis  of  environmental  impacts  in  the  region 
through  1990,  and  should  not  be  used  as  a  basis  to 
analyze  these  inactive  leases. 

Response 

Production  from  currently  inactive  leases  was 
not  included  in  the  proposed  action  production 
level  for  several  reasons.  First,  diligent  develop- 
ment and  continuous  operations  requirements  are 
minimum  production  levels;  if  only  that  amount  of 
coal  is  produced,  mine  lives  would  be  extended  100 
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years.  Therefore,  mine  life  and  production  figures 
would  be  unrealistic.  Second,  accurate  estimates  of 
production  from  inactive  leases  would  require  defi- 
nite plans  from  the  lessees.  Such  information  is  not 
available.  Third,  a  study  has  indicated  that  only  25 
percent  of  inactive  leases  in  the  area  will  be  devel- 
oped by  1986;  presumably,  the  other  75  percent 
would  be  relinquished  (programatic  DES  on  the 
Federal  Coal  Management  Program).  Chapter  1  of 
the  regional  analysis  (volume  1)  has  been  revised  in 
an  attempt  to  clarify  the  purpose  of  this  ES,  which 
is  the  analysis  of  six  site-specific  M&R  plans  in  the 
context  of  other  possible  regional  development. 

32.  Comment  (BY  Commenter  30) 

On  page  8  (DES),  it  appears  that  the  recoverable 
reserves  should  be  59.4  tons  instead  of  77  tons  for 
the  ARCO  facility. 

Response 

The  77-ton  figure  was  provided  by  USGS  and 
ARCO;  it  is  correct  as  shown. 

33.  Comment  (BY  Commenter  30) 

On  page  18  (DES),  under  Sunflower  Energy  in 
1980,  employment  is  incorrectly  shown  as  120 
people  instead  of  20.  This  also  makes  the  total  for 
the  year  incorrect.  On  that  same  page,  there  prob- 
ably should  be  some  Unit  Train  figures  for  the 
Quinn  Coal  Company  and  I  am  surprised  that  the 
employment  for  them  is  103  for  1985. 

Response 

See  text  change  on  table  Rl-3  (regional,  chapter 
1)  for  employment  of  Sunflower  Energy  and  Quinn 
Coal  Company.  Consultation  with  Quinn  Coal  indi- 
cates that  they  do  ship  coal  by  rail  but  do  not  use 
unit  trains. 

34.  Comment  (by  Commenter  30) 

On  page  20  (DES),  there  are  no  unit  trains 
shown  for  Western  States  Coal  Company  and 
Empire  Energy.  Also,  it  was  my  understanding 
that  Empire  Energy  would  not  be  in  operation 
until  after  1980.  The  report  shows  103  permanent 
miners  for  1977  and  1980. 

Response 

Consultation  with  Western  States  Coal  Company 
indicates  that  the  coal  on  their  fee  land  is  suitable 
only  for  local  industrial  purposes.  Since  the  coal 
would  probably  be  used  in  the  Delta  County  area, 
transportation  by  unit  train  was  considered  unlike- 
ly. Since  the  DES  was  published  in  July  1978, 
federal  lease  D-052501  has  been  transferred  from 
Empire  Energy  to  Anchor  Coal  Co.  The  FES  has 
been  changed  to  reflect  the  most  current  plans  of 
Anchor  Coal.  Please  refer  to  regional,  chapter   1. 


35.  Comment  (by  Commenter  30) 

On  page  28  (DES),  I  would  suggest  specifically 
identifying  the  location  where  Western  States  Coal 
Company  will  be  mining  and  also  the  same  infor- 
mation for  Empire  Energy  Corporation. 

Response 

The  text  in  the  FES  (regional,  chapter  1)  has 
been  modified. 

36.  Comment  (by  Commenter  ua) 

More  specific  market  data  on  the  coal  should  be 
presented  in  order  to  better  analyze  production 
levels  and  facility  requirements. 

Response 

The  market  data  presented  were  the  best  obtain- 
able at  the  time  the  ES  was  written. 

37.  Comment  (BY  Commenter  iia) 

Regional  chapter  1,  p.  34,  para.  1  under  Urani- 
um. Homestake's  Pitch  Mine  is  in  Saguache 
County  not  Gunnison  (USD A  1978). 

Response 

The  text  in  the  FES,  regional,  chapter  1,  has 
been  corrected. 

38.  Comment  (by  Commenter  i6B) 

It  is  also  important  to  highlight  the  inadequate 
treatment  of  tertiary  land  use  impacts  of  coal  de- 
velopment in  this  region.  It  is  assumed  to  be  unim- 
portant. However,  it  would  seem  that  the  same 
energy  crunch  forces  that  will  generate  a  demand 
for  expensive  and  far-away  Colorado  deep-mined 
stream  coal  will  also  tend  to  generate  the  need  for 
considerable  regional  coal  conversion  facilities-be 
they  power  generation,  coal  gasification  or  what- 
ever. 

Response 

At  this  time,  no  plans  for  any  of  the  coal  conver- 
sion facilities  mentioned  are  known  to  exist  for  the 
region.  Impacts  which  would  result  from  conver- 
sion facilities  are  difficult  to  predict  without  specif- 
ic plans.  Because  of  the  need  for  further  develop- 
ment and  research  on  the  necessary  technologies 
and  the  long  lead  time  necessary,  impacts  would 
occur  after  1990  and  are  outside  of  the  time  frame 
of  this  ES. 

39.  Comment  (by  Commenter  35) 

On  page  27  (DES),  in  the  discussion  of  the  Bear 
Coal  Company,  it  is  stated  that  Bear  has  subleased 
from  Atlantic  Richfield  Company.  This  is  an  inac- 
curate statement  in  that  the  Bear  Coal  Company 
has  an  assignment  of  operating  rights  from  Atlantic 
Richfield  Company. 
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Response 

The  text  in  the  FES,  regional,  chapter  1,  has 
been  revised. 

40.  Comment  (by  Commenter  i6B) 

Missing  and  seemingly  anomalous  forecast  results 
preclude  a  complete  examination  of  project  stimu- 
lated employment  and  population  levels.  Specifical- 
ly, reported  employment  impacts  for  Coal  Canyon 
and  Cottonwood  Creek  appear  anomalous  for  1990, 
there  is  contradictory  reporting  of  estimated  direct 
employment  for  Cottonwood  Creek  in  1980,  and 
the  population  impact  estimate  is  missing  for 
Cameo  in  1980.  Direct  and  indirect  employment 
impacts  for  Coal  Canyon  and  Cottonwood  Creek 
in  1980  also  appear  a  bit  anomalous  as  do  the 
reported  population  impacts  attributable  to  the  re- 
spective projects  in  the  same  year.  These  1980  re- 
portings  for  Coal  Canyon  and  Cottonwood  Creek 
are  probably  of  little  consequence  because  of  their 
relatively  small  magnitudes. 

Response 

The  text  in  the  FES,  chapter  1  (Cameo,  Cotton- 
wood Creek,  Coal  Canyon),  has  been  revised. 

41.  Comment  (BY  Commenter  16A) 

Page  16  (DES),  table  Rl-3:  Employment  figures 
do  not  match  those  reported  in  the  site  specifics. 
ARCO,  1977  and  1980;  Coal  Canyon,  1980;  Cot- 
tonwood Creek,   1980;  Sheridan  Enterprises,   1980. 

Response 

The  text  in  the  FES,  chapter  1  (regional,  ARCO, 
Coal  Canyon,  Cottonwood  Creek,  Sheridan),  has 
been  revised. 

42.  Comment  (by  Commenter  15) 

The  water  projects  listed  and  oil  shale  develop- 
ment are  by  no  means  a  certainty. 

Response 

The  non-coal  projects  were  included  in  order  to 
provide  a  basis  for  cumulative  impact  analysis  only; 
judgments  as  to  project  approval  are  outside  the 
scope  of  the  coal  ES. 

43.  Comment  (by  Commenter  22) 

The  ES  still  lacks  information  on  completeness 
of  mine  plans. 

Response 

As  stated  in  the  ES,  the  M&R  plans  were  sub- 
mitted prior  to  or  during  promulgation  of  the 
30(CFR):  700  regulations,  and  have  not  been  re- 
viewed for  compliance  with  those  regulations.  The 
M&R  plans  will  be  returned  to  the  operators  for 
revision.  When  the  M&R  plans  are  resubmitted  to 


the  Office  of  Surface  Mining,  they  will  be  re- 
viewed for  compliance.  An  M&R  plan  cannot  be 
approved  until  it  is  in  compliance. 

44.  Comment  (BY  Commenter  22) 

The  predraft  comments  prepared  by  the  state 
suggested  separating  the  potential  impacts  of  oil 
shale,  uranium,  and  coal  development,  and  evaluat- 
ing each  one  separately.  The  draft  ES  continues  to 
analyze  them  together. 

Response 

The  non-coal  related  development  was  included 
in  order  to  provide  a  basis  for  cumulative  regional 
impact  analysis  only.  The  best  information  availa- 
ble from  the  various  entities  involved  was  used. 
However,  the  purpose  of  the  ES  is  to  analyze  im- 
pacts of  coal  development  in  combination  with 
other  development,  not  to  analyze  each  type  of 
development  separately. 

45.  Comment  (by  Commenters  19,  22) 

Production  figures-The  production  figures  do 
not  represent  realistic  data  with  current  labor  pro- 
ductivity trends. 

Response 

The  production  data  and  labor  requirements 
were  provided  by  the  respective  mining  companies, 
and  presumably  were  based  on  their  operating  ex- 
periences. 

46.  Comment  (by  Commenter  i6B) 

Page  33:  In  July,  1978,  approval  was  given  for 
the  revival  of  development  and  labor  schedules  in 
C-b's  approved  DDP.  Does  this  materially  affect 
the  analyses  in  the  West-Central  Colorado  Coal 
ES? 

Response 

Employment  due  to  the  development  of  federal 
oil  shale  lease  tract  C-b  was  included  in  the  mid- 
level  population  projections. 

47.  Comment  (BY  Commenter  23) 

The  various  tables  that  display  anticipated  levels 
of  development  and  production  are  not  adequately 
referenced  or  validated.  These  projections  appar- 
ently were  not  coordinated  with  those  made  by  the 
Dept.  of  Energy  (see  the  ICF  Inc.  Coal  Model 
documentation,  and  the  DOE  Leasing  Policy  De- 
velopment Office  "Federal  Coal  Leasing  and  1985 
and  1990  Regional  Coal  Production  Forecasts," 
dated  June  1978). 

Response 

The  text  in  the  FES,  regional,  chapter  1  has  been 
revised. 
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48.  Comment  (by  Commenter  35) 

On  page  24  (DES).  as  addressed  in  our  oral 
comments,  we  believe  that  the  definition  of  LMU 
reserves  contained  on  that  page  is  inaccurate.  LMU 
is  defined  by  Coal  Mining  Order  No.  1  as  the 
federal  reserves  plus  any  private  or  state  reserves 
which  the  operator  wishes  to  include. 

Response 

The  text  in  the  FES,  regional,  chapter  1  has  been 
revised. 

49.  Comment  (by  Commenter  35) 

On  page  25  (DES),  the  data  included  in  table  Rl 
4  is  inaccurate.  Since  the  information  submitted  to 
the  USGS,  concerning  the  actual  reserves  on  the 
Mt.  Gunnison  Mine  is  considered  proprietary  infor- 
mation, this  table  should  be  excluded  from  this 
Environmental  Impact  Statement. 

Response 

The  data  shown  in  table  Rl-4  were  supplied  by 
the  Office  of  the  Area  Mining  Supervisor,  USGS, 
Conservation  Division,  CRMA,  in  a  study  of  coal 
reserves  on  existing  federal  coal  leases  which  was 
completed  in  1976.  The  USGS  has  not  labelled  that 
information  as  proprietary  (Paul  Storrs,  Area 
Mining  Supervisor,  USGS,  oral  communication 
1978). 

50.  Comment  (by  Commenter  30 ) 

In  table  Rl-8  on  page  37  (DES),  the  assumed 
acreage  for  roads  seems  very  high.  Most  roads 
have  less  than  100  feet  rights-of-way. 

Response 

The  acreage  figures  were  based  on  a  worst-case 
situation.  Although  the  total  acreage  might  not  be 
disturbed  in  all  cases,  most  of  the  width  of  the 
right-of-way  would  not  be  usable  for  other  land 
uses,  such  as  livestock  grazing  or  wildlife  habitat. 

51.  Comment  (by  Commenters  6,  31,  39,  48, 

49,    52,    53) 

The  potential  exists  for  substantial  modification 
of  the  six  site-specific  mining  plans  and  operations. 
In  the  event  substantial  modification  is  necessary, 
the  environmental  impacts  will  certainly  change. 
Yet  the  general  public,  as  well  as  other  federal 
agencies  submitting  comments  with  respect  to  envi- 
ronmental impacts,  will  never  be  fully  and  accu- 
rately apprised  of  those  impacts. 

Response 

As  indicated  throughout  the  DES  and  FES  the 
six  mining  and  reclamation  (M&R)  plans  must 
comply  with  the  applicable  federal  regulations 
before  the  Department  of  the  Interior  will  consider 


them  for  approval.  The  M&R  plans  will  be  re- 
turned to  the  companies  for  revision  to  comply 
with  the  30(CFR):  700  and  other  applicable  regula- 
tions. When  the  plans  are  returned  to  the  Office  of 
Surface  Mining,  they  will  be  reviewed  for  compli- 
ance. Prior  to  approval  of  a  revised  M&R  plan,  by 
the  Assistant  Secretary  for  Energy  and  Minerals, 
an  updated  environmental  assessment  will  be  car- 
ried out.  Since  the  impact  analysis  in  the  West- 
Central  ES  has  been  based  on  the  assumption  that 
the  M&R  plans  must  comply  with  the  interim  regu- 
lations, it  is  not  expected  that  impacts  of  the  re- 
vised M&R  plans  would  be  significantly  different 
from  those  projected  in  the  ES.  However,  if  there 
have  been  significant  changes  in  impacts  of  the 
proposed  mining  operation  from  those  described  in 
the  West-Central  ES,  a  determination  will  be  made 
at  that  time  whether  a  supplemental  ES  will  be 
required  to  comply  with  NEPA. 

52.  Comment  (by  Commenter  15) 

"Authorizing  Actions":  Air  Quality,  Water  Qual- 
ity and  solid  waste  permits  are  issued  by  Divisions 
of  the  Colorado  Department  of  Health,  not  the 
Department  of  Natural  Resources. 

Response 
Text  revised. 

53.  Comment  (by  Commenters  i6b,  21,  34) 

The  proposed  actions  will  not  be  the  sole  deter- 
minates of  activities  associated  with  several  of  the 
six  operations.  Certain  fee  coal  will  be  mined  re- 
gardless of  federal  action.  The  general  thrust  of  the 
ES  does  not  emphasize  the  significance  of  this  di- 
chotomy. Further,  the  thrust  of  the  ES  seems  to 
attribute  all  impacts  of  the  operations  to  proposed 
federal  actions. 

Response 

Anschutz  Coal  Corporation  and  GEX  Colorado 
Company  propose  to  mine  private  coal  whether  or 
not  their  proposals  to  mine  federal  coal  are  ap- 
proved. In  addition.  Bear  Coal  Company  may  con- 
tinue to  mine  private  coal  at  the  Bear  Mine  if 
Atlantic  Richfield  Company's  M&R  plan  is  not  ap- 
proved. The  analyses  for  these  three  site-specifics 
have  been  revised  for  the  FES  to  reflect  these 
distinctions  and  to  discuss  the  effects  of  mining  this 
private  coal  (see  in  particular  chapter  2s,  Future 
Environment  Without  the  Proposal).  Sheridan  En- 
terprises and  Mid-Continent  Coal  and  Coke  Com- 
pany to  a  large  extent  depend  on  the  proposed 
federal  actions  to  begin  mining  operations.  Howev- 
er, Sheridan  is  currently  doing  exploratory  mining 
at  the  Loma  Project  under  an  approved  explora- 
tion and  development  plan  (as  pointed  out  in  the 
DES),   and   Mid-Continent   has   tentative   plans   to 
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mine  private  coal  reserves  if  the  Cottonwood 
Creek  M&R  plan  is  not  approved  (this  information 
has  been  added  to  the  Cottonwood  Creek  chapter 
2,  Future  Environment  Without  the  Proposal). 

54.  Comment  (by  Commenters  i7,  79) 

The  purpose  of  the  regional  volume  of  the  West- 
Central  ES  needs  to  be  clarified.  The  ES  summary 
page  states  that  the  volume  contains  an  analysis  of 
the  impacts  of  six  M&R  plans.  The  first  paragraph 
of  chapter  1  (DES)  makes  a  similar  claim.  Howev- 
er, the  second  paragraph  adds  ".  .  .  to  analyze 
through  1990  the  cumulative  environmental  im- 
pacts of  projected  coal  development  in  the  seven- 
county  ES  area."  This  is  not  done  in  the  ES  and  is 
misleading.  What  is  discussed  is  the  impact  of  in- 
evitable private  coal  development.  Furthermore, 
objectives  are  not  clearly  stated;  management  alter- 
natives are  inadequate;  and  a  clear  relationship  to 
short-term  leases,  PRLAs,  and  regular  leasing  is 
not  developed. 

Response 

The  regional  chapters  1  and  8  (FES,  volume  1) 
have  been  revised  in  an  attempt  to  clarify  these 
issues.  The  proposed  actions  are  the  review  and 
consideration  for  approval  of  the  six  site-specific 
M&R  plans.  In  the  regional  volume,  the  aggregate 
impacts  of  these  M&R  plans  are  analyzed  in  a 
context  of  other  projected  development  (both  coal- 
related  and  non-coal-related)  in  the  ES  area.  Be- 
cause of  the  court  injunction  in  the  case  NRDC  vs. 
Hughes,  the  West-Central  ES  does  not  address  a 
federal  coal  management  program  or  competitive 
leasing  (which  are  analyzed  in  the  Draft  Environ- 
mental Statement:  Federal  Coal  Management  Pro- 
gram published  by  the  Department  of  the  Interior 
on  December  15,  1978,  DES  78-50).  The  coal-relat- 
ed development  addressed  in  the  regional  volume 
of  this  ES  is  existing  and  projected  operations  on 
private  coal  and  on  existing  federal  leases.  This 
projected  development  is  analyzed  as  the  "most 
probable  level  of  development"  throughout  the  ES. 
For  comparison,  the  regional  volume  also  deals 
with  a  low-level  scenario  and  a  high-level  scenario 
in  chapter  8.  The  low-level  scenario  is  an  analysis 
of  development  in  the  ES  area  excluding  coal  de- 
velopment requiring  future  federal  action.  The 
high-level  scenario  is  an  analysis  of  the  site-specif- 
ics in  the  context  of  intensive  mineral  development 
in  the  ES  area.  However,  neither  the  low-level  nor 
the  high-level  scenario  is  proposed  as  an  alternative 
to  the  proposed  actions  or  mid-level  development; 
they  are  presented  merely  to  provide  additional 
perspectives  on  the  proposed  actions  in  the  context 
of  various  possible  levels  of  development.  The  pur- 
pose of  the  regional  volume,  therefore,  is  to  ana- 
lyze the  six  proposed  federal  actions  in  relation  to 


other  potential  development  in  the  ES  area 
through  1990.  The  various  levels  of  development 
are  intended  to  provide  a  perspective  on  overall 
coal  and  other  development  in  the  ES  area. 

In  addition,  chapter  8  of  the  FES  presents  a 
Diligent  Development  and  Continuous  Operations 
Alternative;  this  alternative  is  a  phased  level  of 
development  to  reduce  socioeconomic  impacts  of 
coal  development  in  the  ES  area.  Operational  alter- 
natives have  been  added  to  several  of  the  site- 
specific  chapter  8s,  in  cases  when  such  alternatives 
were  reasonable. 

55.  Comment  (By  Commenter  i6a) 

In  the  regional  chapter  1,  a  clarification  of 
"High,"  "Low,"  and  "probable  development" 
should  be  made-tied  to  number  and  types  of  em- 
ployees and  energy/non-energy   related   activities. 

Response 

The  FES  has  been  revised  in  an  attempt  to  clari- 
fy the  differences  between  these  levels.  Table  Rl-3 
(DES,  FES)  lists  employees  required  by  coal-de- 
velopment under  the  most  probable  level  of  devel- 
opment; employee  requirements  for  the  low-level 
and  high-level  scenarios  are  listed  in  tables  in  chap- 
ter 8,  where  these  two  levels  of  development  are 
analyzed. 

5  6.  Comment  (by  Commenters  39,  52) 

What  official  response  has  the  Department  of 
Interior  given  EPA  in  reply  to  the  July  6,  1978, 
letter  from  William  D.  Dickerson,  EPA,  to  Mr. 
Guy  Martin,  Assistant  Secretary  for  Land  and 
Water  Resources?  What  formal  contacts  has  the 
BLM  made  with  the  Office  of  Surface  Mining  re- 
garding BLM's  decision  to  proceed  with  the  prepa- 
ration of  a  draft  ES  before  the  subject  mining  plans 
are  judged  to  be  in  full  compliance  with  the  OSM 
interim  regulations?  In  light  of  the  two  previous 
questions,  how  does  the  draft  West-Central  Colora- 
do Coal  ES  reflect  the  views  of  the  Office  of 
Surface  Mining  and  EPA? 

Response 

The  issue  of  compliance  of  the  six  proposed 
M&R  plans  contained  in  the  regional  West-Central 
ES,  as  well  as  all  the  M&R  plans  proposed  in  the 
eight  ongoing  regional  ESs  has  been  discussed  by 
the  Assistant  Secretary  for  Energy  and  Minerals 
and  the  Environmental  Protection  Agency.  (A 
copy  of  the  letter  from  the  Assistant  Secretary  for 
Land  and  Water  Resources,  U.S.  Department  of 
the  Interior,  to  Mr.  Dickerson  can  be  found  in  the 
appendixes  in  volume  3.)  The  procedures  that  are 
being  used  are  as  follows.  The  M&R  plans  are 
being  returned  to  the  companies  for  revision  to 
comply  with  the  30(CFR):  700  and  all  other  appli- 
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cable  regulations.  When  the  plans  are  resubmitted 
to  the  Office  of  Surface  Mining,  they  will  be  re- 
viewed for  compliance.  Prior  to  approval  of  a  re- 
vised M&R  plan  by  the  Assistant  Secretary  for 
Energy  and  Minerals,  an  updated  environmental 
assessment  will  be  prepared.  If  there  have  been 
significant  changes  in  impacts  of  the  proposed 
mining  operation  from  those  described  in  the  on- 
going regional  ES,  then  a  determination  will  be 
made  as  to  whether  a  supplemental  ES  will  be 
required  to  comply  with  NEPA. 

Assistant  Secretary  Davenport  talked  with  the 
Region  8  EPA  Administrators  Office  and  agree- 
ment was  made  that  these  procedures  would  be 
used  for  all  the  ongoing  regional  ESs.  The  Office 
of  Surface  Mining  has  been  instructed  to  review  all 
the  proposed  M&R  plans  and  has  worked  with 
BLM  in  the  review  of  this  regional  ES.  Further 
review  of  the  M&R  plans  will  be  made  until  com- 
pliance with  all  laws  and  regulations  has  taken 
place.  Only  at  that  time  will  they  be  forwarded  to 
the  Assistant  Secretary  for  decision  whether  to  ap- 
prove the  mining  operation  proposed. 

Comments  from  the  Environmental  Protection 
Agency  (letter  6)  and  the  Office  of  Surface  Mining 
(letter  13)  can  be  found  at  the  end  of  this  chapter. 

57.  Comment  (by  Commenters  6,  39,  43,  52, 

53,    79) 

There  is  the  question  of  how  production  figures 
in  a  regional  ES  like  this  fit  in  with  any  national 
plan  for  coal  production,  especially  coal  produc- 
tion on  federal  lands.  How  do  the  regional  coal 
ESs  relate  to  future  federal  coal  leasing? 

Response 

The  regional  coal  ESs  presently  being  prepared 
will  not  be  the  basis  for  determining  future  federal 
coal  leasing.  The  District  Court  for  the  District  of 
Columbia  in  the  case  Natural  Resources  Defense 
Council,  Inc.  et  al.  vs.  Royston  C.  Hughes  et  al.  on 
September  27,  1977,  enjoined  the  Department  of 
the  Interior  from  directly  or  indirectly  implement- 
ing a  new  coal  leasing  program,  and  ruled  that  a 
new  coal  programmatic  ES  must  be  prepared.  The 
ongoing  regionals,  which  were  being  prepared  at 
the  time  of  the  injunction  were  rescoped  to  assess 
on  a  site-specific  basis  only  mining  and  reclamation 
plans  proposed  on  already  existing  leases.  Site-spe- 
cific analyses  of  proposed  leases  were  withdrawn 
from  the  ESs. 

It  was  recognized,  however,  that  a  lower  level 
and  higher  level  of  coal  development  needed  to  be 
discussed  to  provide  a  perspective  concerning  coal 
development  within  the  region  and  to  provide  a 
basis  for  assessment  of  regional  cumulative  impacts. 
This  discussion  is  presented,  and  it  is  recognized 
that  the   Secretary  cannot  choose  the  high-level 


scenario  due  to  the  injunction.  The  high-level  anal- 
ysis is  termed  a  "scenario"  and  not  an  alternative 
for  this  reason.  The  coal  that  would  be  produced 
from  the  six  site-specific  proposed  mine  plans  over 
their  mine  life  cannot  be  properly  assessed  in  a 
vacuum  disregarding  other  existing  coal  production 
within  the  region  and  existing  coal  rights  such  as 
preference  right  lease  applications,  as  well  as  areas 
of  future  interest  including  areas  that  may  be  ap- 
plied for  under  short-term  criteria. 

The  level  of  future  federal  coal  leasing  and  coal 
development  is  part  of  the  Department's  current 
review  of  the  coal  management  program  that  is 
occurring  in  conjunction  with  the  preparation  of 
the  new  coal  programmatic  ES.  The  preferred 
policy  alternative,  as  discussed  in  the  programmat- 
ic, the  draft  of  which  was  released  in  mid-Decem- 
ber 1978,  is  based  on  national  coal  production  goals 
provided  by  the  Department  of  Energy,  which 
have  been  adjusted  by  the  Department  of  the  Inte- 
rior to  regional  areas.  Of  the  fourteen  coal  regions 
defined  by  the  DOE,  only  eight  have  significant 
quantities  of  federally-owned  coal  reserves.  The 
production  goals  as  adjusted  by  the  Department 
will  consider  the  production  information  contained 
in  this  regional  ES  as  part  of  the  analysis  to  deter- 
mine whether  and  how  much  additional  leasing 
might  be  needed.  Other  factors,  including  the  type 
of  coal  (steam  or  metallurgical),  environmental, 
and  socioeconomic  factors,  will  be  considered  too. 
The  production  goals  developed  will  be  refined 
further  by  information  and  views  received  from 
state  and  local  government,  industry,  and  other 
public  interests.  The  high-level  production  informa- 
tion discussed  in  this  regional  is  to  a  great  degree 
based  upon  previous  information  and  projections 
supplied  to  us  by  the  companies. 

In  April  1977,  the  President  released  the  Admin- 
istration's National  Energy  Plan  (NEP)  which 
combined  legislative,  administrative,  and  budgetary 
proposals  to  meet  the  nation's  energy  crisis.  An 
important  element  of  the  NEP  is  the  belief  that 
coal  must  be  substituted  for  oil  and  gas  where 
possible  to  reduce  the  U.S.  economy's  energy  costs 
and  foreign  trade  deficits.  The  NEP  sets  goals  for 
replacing  oil  and  gas  with  coal,  and  will  require 
increases  in  national  coal  production.  If  the  Secre- 
tary of  the  Interior  adopts  the  preferred  policy 
alternative  discussed  in  the  coal  programmatic  ES, 
a  new  series  of  regional  ESs  would  be  prepared  to 
address  selected  lease  tracts  on  a  site-specific  basis 
as  well  as  from  a  regional  cumulative  standpoint. 
These  selected  tracts  would  evolve  from  the  land 
use  planning  process  and  would  be  from  areas  that 
are  identified  as  suitable  for  further  consideration 
for  leasing.  The  new  regional  ESs  would  be  cen- 
tered on  the  coal  production  regions  and  would  be 
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on  a  different  basis  than  the  ongoing  series  of  re- 
gional ESs. 

58.  Comment  (by  Commenter  25) 

Beyond  the  general  power  requirements  of  each 
of  the  mines  there  ought  to  be  some  consideration 
of  the  energy  efficiencies  of  specific  mining  oper- 
ations. For  instance,  electric  motors  have  a  wide 
variety  of  operating  efficiencies  and  the  type  of 
motor  selected  will  have  an  influence  on  the 
energy  demand  of  the  mine.  There  can  be  signifi- 
cant gains  from  attention  to  energy  conservation  in 
mining  operations  and  management. 

Response 

Energy  conservation  policies  have  been  pro- 
posed at  the  national  program  level  by  President 
Carter  in  the  National  Energy  Plan  released  in 
April  1977.  These  measures  are  most  effectively 
addressed  at  the  national  program  level.  As  indicat- 
ed in  the  comment,  energy  conservation  measures 
can  be  practiced  now  at  the  regional  and  local 
level,  including  efficient  facility  siting,  and  selec- 
tion of  efficient  equipment  At  the  present  time 
there  is  insufficient  design  information  on  the 
energy  efficiency  of  the  proposed  operations  for 
discussion  of  energy  conservation.  Choice  of  spe- 
cific machinery  is  also  at  the  discretion  of  the  ap- 
plicant. 

59.  Comment  (by  Commenters  16B,  53) 

The  site-specific  analysis  of  the  six  mining  plans 
ignores  the  end  use  of  the  coal,  and  assumes  that 
coal  from  five  of  the  mines  will  be  shipped  to 
"unspecified  out  of  state  utilities."  It  is  essential 
that  the  BLM  consider  the  impacts  of  local  conver- 
sion of  the  coal  versus  transporting  the  coal  out  of 
state.  The  coal  from  the  Atlantic  Richfield  Gunni- 
son No.  One  Mine  could  very  well  be  used  to 
supply  coal  to  a  conversion  facility  to  be  located 
near  the  mine.  This  possibility  is  borne  out  by  the 
fact  that  ARCO's  water  decrees  and  water  court 
rulings  state  "that  the  primary  purpose  for  which 
the  water  will  be  provided  by  such  facilities  will  be 
used  in  the  mining  and  processing  of  coal  for  the 
extraction  of  by-products."  The  BLM  must  require 
that  the  mining  companies  supply  the  Bureau  with 
information  pertaining  to  the  end  use  of  coal  (con- 
tracts, and  statements  to  the  effect  that  the  coal 
will  not  be  converted  in  Colorado),  since  the 
Bureau  makes  that  assumption  in  the  environmental 
statement. 

Response 

The  general  issue  of  stipulating  the  end  use  of 
coal  has  been  con  sidered  by  the  Secretary  of  the 
Interior.  However,  any  decision  on  this  issue  has 
been  deferred  by  the  Secretary  until  the  issue  has 


been  reexamined  following  the  Solicitor's  study  of 
the  limits  of  the  Secretary's  authority  in  this  regard 
and  of  the  application  of  the  public  body  provision 
of  the  Federal  Coal  Leasing  Amendments  Act  of 
1976. 

No  coal  conversion  facility  is  included  in 
ARCO's  M&R  plan  or  in  any  of  the  other  M&R 
plans,  although  ARCO  has  recently  indicated  that 
the  company  does  not  wish  "to  limit  its  marketing 
options  to  an  out-of-state  utility  or  use  outside  of 
Colorado"  (see  letter  35  at  the  end  of  this  chapter). 
Beyond  that  statement,  none  of  the  coal  companies 
has  indicated  any  plans  to  use  the  coal  in  local 
conversion  plants.  The  ES  team  considered  the 
possibility  of  plants  being  developed  in  the  ES 
area,  but  none  is  foreseen.  Without  site-specific  in- 
formation, it  is  not  possible  to  analyze  the  impacts 
of  plant  development  in  any  meaningful  way. 
Should  any  coal  conversion  facilities  be  proposed 
for  the  ES  area  in  the  future,  they  would  require 
environmental  assessment  pursuant  to  NEPA  if  fed- 
eral approval  were  required.  Because  of  the  need 
for  further  development  and  research  on  the  neces- 
sary technologies  for  coal  conversion  facilities  and 
the  long  lead  time  necessary,  impacts  would  occur 
after  1990  and  are  therefore  outside  the  time  frame 
of  this  ES. 

60.  Comment  (by  Commenter  9) 

Page  35(DES):  (a)  The  Grand  Valley  Salinity 
Control  Unit  is  a  point-source  rather  than  a  diffuse 
source  salinity  control  project;  (b)  of  the  80,000 
acre-feet  of  storage  in  Ridgway  Reservoir,  Dallas 
Creek  Project,  25,000  acre-feet  is  for  recreational 
use;  (c)  the  Dominguez  Project  feasibility  report  is 
scheduled  for  completion  in  1979;  (d)  the  West 
Divide  Project  should  be  included  in  this  discus- 
sion. 

Response 
Text  revised  (FES,  volume  1,  chapter  1). 

61.  Comment  (BY  Commenter  51) 

Required  Authorizations:  These  sections  should 
be  modified  to  reflect  changes  in  30(CFR):  211 
effective  September  21,  1978,  transferring  certain 
responsibilities  to  the  Office  of  Surface  Mining  and 
the  Assistant   Secretary  of  Energy  and   Minerals. 

Response 

Text  revised  (FES,  volumes  1  and  2,  all  chapter 
Is). 

62.  Comment  (by  Commenter  3) 

Page  22  (DES),  Other  Federal  Agencies:  Change 
from  "The  USES  must  concur  with  the  M&R  plan 
before  approval  is  granted  by  the  USGS  for  mining 
on  national  forest  system  lands,"  to  "The  USES 
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must  consent  to  the  terms  of  approval  before  OSM 
can  approve  the  M&R  plan  for  mining  on  national 
forest  system  lands." 

Response 

Text  revised  (FES,  volumes  1  and  2,  all  chapter 
Is). 

63.  Comment  (by  Commenter  5) 

Page  22  (DES):  The  first  sentence  in  paragraph 
11  should  refer  to  the  Clean  Water  Act  (33  USC 
1344),  as  amended,  rather  than  Section  404  of  the 
Federal  Water  Pollution  Act. 

Response 

Text  revised  (FES,  volume  1,  chapter  1). 

64.  Comment  (BY  Commenter  22) 

The  Draft  ES  inaccurately  describes  the  State's 
role  in  this  ES.  On  page  5  it  states,  "This  ES  was 
prepared  BLM  as  lead  agency  with  participation 
by  the  USGS,  USES,  and  the  State  of  Colorado. 
The  team  was  composed  of  employees  of  these 
various  agencies  .  .  ."  This  implies  much  more 
involvement  than  one  team  member  on  our  part. 

Response 

Text  revised  (FES,  volume  1,  chapter  1). 

65.  Comment  (by  Commenter  i8) 

Pages  22-23  (DES):  The  Colorado  Mined  Land 
Reclamation  Act  of  1976  repealed  the  Colorado 
Open  Mining  Land  Reclamation  Act  of  1973  and 
reference  to  the  latter  should  be  deleted.  The 
permit  is  issued  by  the  Colorado  Mined  Land  Rec- 
lamation Board  and  based  on  an  acceptable  mining 
and  reclamation  plan  and  performance  bond. 

Response 

Text  revised  (FES,  volume  1,  chapter  1). 

66.  Comment  (by  Commenter  19 ) 

I  reviewed  the  DES  text  and  discovered  the 
following  errors:  volume  1,  page  23  misstates  that 
COSH  issues  explosive  permits;  and  volume  1, 
page  34  that  limestone  dust  is  used  to  suppress 
explosive  mine  gases. 

Response 

Text  revised  (FES,  volume  1,  chapter  1). 

67.  Comment  (by  Commenter  6) 

Page  6(DES):  We  believe  that  Management 
Framework  Plans  and  significant  revisions  of 
MFP's  should  also  be  included  in  the  list  of  coal- 
related  actions  that  will  require  environmental 
analysis  pursuant  to  NEPA. 


Response 

Such  a  decision  is  beyond  the  scope  of  this  ES. 

68.  Comment  (by  Commenter  9) 

Page  37(DES):  Table  Rl-9  indicates  that  400 
acre-feet  of  water  per  year  is  required  for  each 
population  increase  of  1,000  people.  This  figure 
apparently  assumes  that  no  culinary  water  would 
be  used  for  lawn  watering. 

Response 

This  table  reflects  per  capita  requirements.  How- 
ever, further  analysis  has  also  indicated  that  400 
acre-feet  of  water  is  double  the  actual  requirements 
of  communities  in  the  ES  area,  and  the  figures 
have  been  revised  down  for  the  FES. 

69.  Comment  (BY  Commenter  30 ) 

From  reading  the  text,  it  appears  to  me  that  table 
Rl-6  (DES)  should  indicate  under  Railroad  Con- 
struction for  all  three  years  that  24  acres  will  be 
disturbed. 

Response 

Although  additional  trackage  may  be  required  to 
accommodate  possible  coal  development  in  the  ES 
area,  no  data  are  available  on  how  much  might  be 
needed.  Therefore,  no  projection  on  additional 
miles  of  railroad  or  acreage  disturbed  by  railway 
development  are  made  in  the  FES,  except  with 
regard  to  specific  proposals  associated  with  several 
of  the  six  M&R  plans.  Therefore,  0  acres  disturbed 
by  railroad  construction  would  be  correct  in  table 
Rl-6,  since  that  part  of  the  table  refers  to  develop- 
ment exclusive  of  the  proposed  M&R  plans. 

PLANNING  AND  ENVIRONMENTAL 
CONTROLS 

1.  Comment  (by  Commenter  16A) 

Regional  chapter  3,  Planning  and  Environmental 
Controls:  This  chapter  should  also  review  state  and 
local  planning  in  the  areas  of  health,  education, 
criminal  justice,  social  welfare  and  services  (Title 
20  of  Social  Security  Act,  especially),  recreation 
and  manpower. 

Response 

Information  on  state  and  local  plans  to  develop 
or  improve  health,  education,  and  other  social  serv- 
ices was  included  in  the  DES,  chapter  20,  Socio- 
economic Impacts.  Recreational  planning  can  be 
found  in  the  DES,  chapter  2,  Recreation.  A  discus- 
sion of  criminal  justice  planning  is  outside  the 
scope  of  this  environmental  statement. 
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2.  Comment  (By  Commenters  6,  22) 

The  environmental  statement  is  deficient  in  its 
discussion  of  the  relationship  between  Management 
and  Framework  Plans  and  land  use  during  and 
after  coal  mining.  In  order  to  comply  with  OSM 
regulations,  the  mining  plan  would  presumably  aim 
toward  post-mining  land  uses  that  are  consistent 
with  the  guidelines  of  the  MFPs.  However,  the 
environmental  statement  is  silent  on  the  contents  or 
objectives  of  the  MFPs  and  their  relationship  to 
the  mining  plans. 

Response 

Two  of  the  major  resource  objectives  of  the 
MFPs  for  the  ES  area  are  to  "review  exploration, 
mining,  and  reclamation  plans  accepted  by  USGS 
and  assess  environmental  impacts  prior  to  develop- 
ment," and  to  "include  in  all  permits  stipulations 
requiring  reclamation  of  all  disturbed  areas"  (DES, 
page  198).  Reclamation  and  post-mining  land  uses 
must,  of  course,  comply  with  the  appropriate  feder- 
al regulations. 

Relevant  recommendations  from  the  appropriate 
MFPs  have  been  added  to  each  chapter  1  of  the 
site  specifics.  However,  MFPs  at  the  present  time 
provide  fairly  broad  guidance  concerning  manage- 
ment direction  and  constraints  from  which  to  de- 
velop more  detailed  plans  of  action  for  resource 
management,  involving  programs  such  as  range, 
wildlife,  soils,  watershed,  minerals,  cultural  re- 
sources, and  realty  management  on  public  lands.  In 
general,  the  MFPs  provide  broad  guidelines  for 
multiple-use  management  of  public  lands.  Decisions 
about  post-mining  land  use  are  usually  made  at  the 
time  BLM  reviews  M&R  plans  for  concurrence  of 
approval  in  conjunction  with  OSM  and  USGS, 
since  it  is  difficult  to  project  stipulations  for  post- 
mining  land  use  without  analysis  of  specific  propos- 
als for  land  development  (e.g.,  an  M&R  plan). 

3.  Comment  (by  Commenter  31 ) 

It  would  be  of  great  assistance  to  affected  coun- 
ties to  be  able  to  have  some  input  before  the  DES 
is  compiled.  Counties  have  little  ability  to  compile 
data  and  request  mitigative  assistance  from  mining 
companies;  inclusion  of  county  needs  and  jurisdic- 
tion into  environmental  statements  would  be  of 
great  help  to  them.  It  would  better  allow  the  BLM 
and  other  federal  agencies  to  consider  local  gov- 
ernments' needs,  and  would  assist  counties  in  gain- 
ing information  regarding  such  large-scale  industri- 
al proposals. 

Response 

As  indicated  in  chapter  9,  ES  team  members 
consulted  with  members  of  city  and  county  gov- 
ernments during  preparation  of  the  DES  to  obtain 
as  much  information  as  was  available  on  local  plan- 


ning, needs,  and  jurisdictions.  The  information  pro- 
vided was  included  in  the  DES  (see  for  example, 
chapter  3  and  the  socioeconomic  sections  of  chap- 
ters 2  and  4  in  the  regional  volume).  In  addition, 
some  of  the  information  on  planning  in  the  regional 
chapter  3  has  been  expanded  and  updated  for  the 
FES. 

4.  Comment  (by  Commenters  8,  22) 

The  relationship  of  this  undertaking  to  local  and 
regional  planning,  although  mentioned,  was  not 
clearly  delineated  in  terms  of  how  these  coal  devel- 
opment projects  will  impact  those  plans.  Some  in- 
dication of  the  degree  of  support  or  interest  in  this 
undertaking  by  local  officials  and  organizations,  as 
well  as  the  public  opinion  polls  which  were  dis- 
cussed, should  be  included. 

Response 

The  discussion  of  local  and  regional  planning  has 
been  expanded  for  the  FES  (volume  1,  chapter  3) 
to  indicate  more  fully  what  planning  is  being  car- 
ried out.  It  is  not  known  to  what  extent  local 
planning  may  be  revised  to  meet  coal  development 
in  the  ES  area.  However,  comment  letters  on  the 
DES  are  included  in  chapter  9,  volume  3,  and 
copies  of  the  transcripts  of  the  public  hearings  are 
available  from  the  Montrose  District  Office,  the 
Grand  Junction  District  Office,  and  the  CSO.  It  is 
felt  that  the  public  opinions  polls  cited  in  the  DES, 
in  regional  chapter  2,  Socioeconomic  Conditions, 
Community  Attitudes,  are  sufficiently  summarized 
at  that  point  and  that  the  polls  themselves  are  too 
bulky  for  inclusion  in  the  ES.  (See  also  Planning 
and  Environmental  Controls  Comment  3,  above.) 

5.  Comment  (by  Commenter  i6B) 

Although  not  stated  explicitly,  it  can  be  inferred 
that  BLM  largely  ignored  land  use  and  socioeco- 
nomic mitigation  in  the  belief  that  those  fields  are 
outside  of  the  jurisdiction  and  expertise  of  their 
agency.  Such  a  conclusion  was  assisted  by  an  anal- 
ysis of  land  use  controls  (on  page  200  of  the  DES 
Regional  Volume)  in  which  it  was  determined  that 
state  and  local  government  had  adequate  authority 
to  deal  with  those  concerns.  We  find  this  analysis 
to  be  leplete  with  inaccuracies,  unwarranted  infer- 
ences, and  irrelevant  material.  In  order  to  assist 
BLM  in  correcting  this  section,  we  are  enclosing  a 
proposed  revision  which  is  attached  to  this  letter  as 
Appendix  A.  We  have  further  serious  objections  to 
the  concluding  paragraph  on  page  201  in  which  it 
is  summarily  determined  that  all  governmental  ju- 
risdictions "have  sufficient  authority  to  impose  ef- 
fective land  and  resource  use  controls."  If  the 
statement  was  intended  to  apply  to  the  levels  of 
government  individually,  it  is  clearly  false  because 
all  levels  (federal,  state  and  local)  have  regulatory 
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authorities  that  can  be  seriously  compromised  by 
the  actions  of  the  other  two  levels.  If  the  statement 
was  intended  to  say  that  the  three  levels  of  govern- 
ment jointly  have  adequate  authority,  we  would 
only  add  that  there  is  no  vehicle  for  deciding  on  or 
applying  such  authority  in  a  coordinated  manner. 
Even  if  it  were  true,  the  statement  overlooks  the 
inherent  inadequacy  of  completely  regulatory  solu- 
tions and  fails  to  allude  to  the  somewhat  neglected 
state  of  comprehensive  planning  in  most  of  the 
impacted  jurisdictions.  The  inference  that  the  BLM 
can  escape  any  responsibility  for  land  use  matters 
because  state  government  also  has  authority  over 
them  is  unacceptable  to  this  agency.  To  correct 
this  inference,  we  have  drafted  a  proposed  substi- 
tute paragraph  which  is  enclosed  with  this  letter  as 
Appendix  B. 

Response 

The  BLM  has  no  legal  authority  to  regulate  land 
use  except  on  public  lands.  As  far  as  the  BLM  can 
determine,  state  and  local  agencies  have  adequate 
legislative  authority  to  regulate  land  use  under 
their  jurisdictions.  The  section  in  the  regional  chap- 
ter 3  covering  state  and  local  planning  has  been 
revised  based  on  additional  information  obtained 
from  local  planning  agencies.  Portions  of  the  sug- 
gested rewrites  enclosed  with  the  above  comment 
as  Appendixes  A  and  B  have  been  included  in  the 
chapter  3  revision  when  appropriate.  The  full  Ap- 
pendix A  and  Appendix  B  are  printed  with  letter 
16b  at  the  end  of  this  chapter. 

6.  Comment  (by  Commenter  22) 

Another  area  of  concern  regarding  planning  and 
environmental  controls  is  the  lack  of  discussion 
concerning  the  availability  of  suitable  financing. 
Many  of  the  land  use  controls  are  of  little  value 
without  funds  to  implement  them. 

Response 

"Tabulated  information  on  state  and  federal  fi- 
nancial and  technical  assistance  programs  that  are 
available  to  energy-impacted  communities  is  availa- 
ble as  back-up  material  at  the  Montrose  District 
Office  of  the  Bureau  of  Land  Management.  The 
Catalog  of  Federal  Domestic  Assistance  may  also 
give  information  about  other  helpful  federal  pro- 
grams." (DES,  pages  288  and  293.) 

7.  Comment  (BY  Commenter  30) 

Page  197  (DES):  I  would  suggest  that  Delta 
County  currently  has  its  1041  Program  Resolution 
and  is  considering  drawing  up  further  growth  con- 
trol regulations.  The  same  comment  is  true  for  the 
comment  which  applies  to  the  sentences  on  page 
200,  second  column,  second  paragraph,  that  Delta 


County  has  not  adopted  any  zoning  or  regulatory 
controls. 

Response 

Text  revised  (FES,  volume  1,  chapter  3). 

8.  Comment  (by  Commenter  3) 

Page  200,  U.S.  Forest  Service  Planning:  Change 
from  "The  USFS  has  primary  .  .  .  and  provides 
recommendations  to  BLM  .  .  ."  to  "The  USFS  .  .  . 
provides  requirements  to  BLM  .  .  ." 

Response 
Text  revised  (FES,  volume  1,  chapter  3). 

9.  Comment  (by  Commenter  5) 

Page  196  (DES):  Table  R3-2  should  show  fill 
material  in  channels  under  Federal  permits  and 
make  reference  to  the  Clean  Water  Act  (33  USC 
1344),  as  amended. 

Response 

Table  revised  (FES,  volume  1,  chapter  3). 

10.  Comment  (BY  Commenter  22) 

The  regulations  cited  in  the  text  in  chapter  3  are 
incomplete.  For  example,  there  is  no  description  of 
the  regulatory  authority  of  the  Colorado  Mined 
Land  Reclamation  Board  to  enforce  reclamation 
operations  on  federal  leases. 

Response 
Text  revised  (FES,  volume  1,  chapter  3). 

11.  Comment  (Commenter  12) 

It  would  be  helpful  if  the  Bureau  of  Land  Man- 
agement/Geological Survey/Forest  Service  agree- 
ments for  guidelines  and  protection  of  cultural  re- 
sources were  outlined  in  the  final  environmental 
statement.  Where  applicable,  i.e.,  for  paleontologi- 
cal  resources,  these  guidelines  should  be  imple- 
mented into  the  appropriate  mitigation/preserva- 
tion measures. 

Response 

These  guidelines  have  not  been  finalized.  The 
USGS  role  is  a  cooperative  one,  with  the  responsi- 
bility of  cultural  resources  delegated  to  the  surface 
management  agency  (USFS  or  BLM).  Policy 
standards  for  the  protection  and  management  of 
cultural  resources  are  outlined  in  FSM  2360-2363 
and  BLM  Manual  8100-8111,  respectively.  All 
policy  stipulations  are  supported  by  and  in  compli- 
ance with  federal  legislation  as  cited  in  volume  1, 
chapter  3.  In  addition,  BLM  is  developing  regula- 
tions on  how  to  manage  all  paleontological  re- 
sources under  the  Federal  Land  Policy  and  Man- 
agement Act  of  1976.  Until  the  regulations  are 
written,  BLM  will  continue  to  manage  paleonto- 
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logical  resources  based  on  their  value  to  the  scien- 
tific community  and  the  immediacy  of  any  threat 
to  the  specimen(s). 

ALTERNATIVES 

1.  Comment  (by  Commenters  i6a,  17,  22,  39, 

53) 

The  study  team  disregarded  instructions  for  pre- 
paring the  environmental  statement.  A  June  20, 
1977,  memo  from  the  State  Director  to  the  District 
Manager  (I.M.  No.  CO-77-215)  directed  that  nu- 
merous alternatives  be  considered.  These  included: 
no  action,  development  of  alternative  energy 
sources,  energy  conservation,  local  conversion  of 
coal  versus  export  of  coal,  geographic  alternatives, 
reclamation  potential,  resource  conflicts,  transpor- 
tation considerations,  and  others.  The  preparation 
plan  which  gave  identical  instructions  regarding 
analysis  of  alternatives  was  also  ignored.  The  BLM 
must  adequately  analyze  relinquishment  of  the 
leases,  lease  exchanges,  and  different  rates  of  pro- 
duction. 

Response 

Instructional  Memorandum  CO-77-215  and  the 
preparation  plan  were  invalidated  by  the  decisions 
of  the  U.S.  District  Court  for  the  District  of  Co- 
lumbia in  NRDC  vs  Hughes.  They  were  supersed- 
ed by  the  Guidance  for  Completion  of  Regional 
Coal  Environmental  Statements  (IM  No.  559). 
Based  on  IM  No.  559,  the  proposed  actions  in  the 
West-Central  ES  are  limited  to  the  review  and 
approval  of  six  mining  and  reclamation  plans  for 
existing  leases,  and  the  alternatives  considered  in 
the  ES  are  those  reasonable  in  the  context  of  those 
proposed  actions:  no  action,  plus  (where  reason- 
able) phased  development  alternatives,  transporta- 
tion alternatives,  wildlife  or  other  resource  protec- 
tion alternatives,  and  operational  alternatives  (see 
the  regional  and  site-specific  chapter  8s  in  the 
FES). 

Administrative  alternatives,  such  as  relinquish- 
ment of  leases  and  lease  exchanges,  have  been  ex- 
plained more  fully  in  chapter  8  of  the  FES.  The 
Bureau  of  Land  Management  is  reviewing  nonpro- 
ducing  existing  leases.  Nonproducing  leases  are  to 
be  reviewed  in  accordance  with  planning  standards 
and  in  compliance  with  the  unsuitability  criteria 
developed  pursuant  to  the  requirements  of  section 
522(b)  of  the  Surface  Mining  Control  and  Reclama- 
tion Act  of  1977  (PL  95-87). 

2.  Comment  (by  Commenters  i6a.  16B) 

Why  is  there  no  mention  (except  a  very  rough 
phasing  scheme  for  the  Paonia  area)  of  an  alterna- 
tive that  would  address  the  urban  land  use  issues? 
It  would  seem  that  the  DES  has  avoided  dealing 


with  perhaps  the  greatest  land  use  environmental 
impact  it  identified. 

Response 

BLM  cannot  regulate  urban  land  use  develop- 
ment; however,  the  FES  includes  a  general  discus- 
sion of  some  measures  which  could  be  implemnted 
by  other  agencies.  See  volume  1,  chapter  8,  Socio- 
economic Alternatives  Available  to  State  and 
Local  Governments.  Chapter  8  also  includes  a  Dili- 
gent Development  and  Continuous  Operations  al- 
ternative which  addresses  a  slowed  rate  of  coal 
development  in  the  ES  area. 

3.  Comment  (By  Commenters  i6a,  31,  39,  53) 

Under  "Operational  Alternatives,"  at  the  end  of 
each  site-specific  description,  the  following  state- 
ment is  made:  "Alternative  sites  for  surface  facili- 
ties, ...  ,  methods  of  coal  transport,  and  rates  of 
production  have  been  considered,  but  no  such 
modifications  have  been  proposed  or  identified  in 
this  case  which  would  significantly  reduce  the  ad- 
verse impacts  of  coal  production."  This  statement 
is  far  too  general  and  should  be  explained.  The 
Bureau  identifies  and  analyzes  no  operational  alter- 
natives to  the  plans.  We  suggest  the  Bureau  consult 
the  Council  on  Environmental  Quality  guidelines, 
40(CFR):  1500.8(a)(4).  It  simply  is  not  proper  for 
BLM  to  make  identification  of  alternatives  the  re- 
sponsibility of  the  public.  How  does  BLM  justify 
this  procedure? 

Response 

Operational  and  transportation  alternatives  have 
been  proposed  for  site-specifics  in  the  FES  when 
such  alternatives  were  considered  reasonable  (see 
the  chapter  8s  in  volume  2).  Rates  of  production 
have  been  considered  in  the  Diligent  Development 
and  Continuous  Operations  alternative  in  chapter  8, 
volume  1,  FES.  The  BLM  is  responsible  for  identi- 
fying reasonable  alternatives,  but  public  participa- 
tion was  requested  to  identify  any  that  were  over- 
looked in  preparation  of  the  DES. 

The  new  CEQ  Guidelines,  promulgated  in  No- 
vember 1978,  do  not  become  effective  until  July 
30,  1979.  The  West-Central  ES  was  initiated  in 
October  1977  and  is  therefore  being  prepared 
under  guidelines  in  effect  at  that  time. 

4.  Comment  (BY  Commenter  22) 

Page  340  (DES):  "The  high-level  scenario  in- 
cludes all  those  actions  which  could  develop  as  a 
result  of  federal  approvals."  We  believe  this  state- 
ment is  erroneous  because  the  ES  only  deals  with 
the  six  mining  and  reclamation  plans  and  does  not 
cover  the  results  of  any  future  federal  leasing. 
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Response 
Text  revised  (FES,  volume  1,  chapter  8). 

5.  Comment  (by  Commenters  52,  53,  6I) 

It  is  my  understanding  that  the  high-level  scenar- 
io discussed  at  length  on  page  337-364  of  volume  1 
(DES)  has,  in  fact,  been  precluded  as  the  result  of 
an  out-of-court  settlement  in  the  case  of  NRDC, 
EDF,  etc.,  vs.  Hughes. 

Response 

The  high-level  scenario  is  not  presented  as  an 
alternative  to  be  implemented  in  place  of  the  pro- 
posed actions  nor  is  BLM  proposing  that  such  in- 
creased development  occur.  Nevertheless,  it  is  pos- 
sible that  such  a  high  level  of  development  may 
occur  in  the  future,  whether  or  not  it  results  from 
further  coal  development.  The  high-level  scenario 
is  simply  an  attempt  to  put  the  proposed  actions  in 
a  context  of  increased  development  should  such 
development  occur. 

6.  Comment  (by  Commenter  16A) 

A  discussion  should  be  added  on  suggested  miti- 
gation measures/factors  for  each  scenario  and  a 
discussion  summarizing  the  comparative  advantages 
and  disadvantages  of  the  three  alternatives  versus 
the  proposed  action(s). 

Response 

These  scenarios  are  not  alternatives  to  the  pro- 
posed actions.  They  are  presented  to  provide  some 
perspective  on  possible  levels  of  development  in 
the  ES  area  against  which  to  view  the  six  proposed 
M&R  plans.  The  other  coal  development  in  these 
scenarios  is  not  analyzed  site-specifically.  Any  of 
this  coal  development  which  may  require  future 
federal  action  will  also  require  site-specific  analysis. 
At  that  time,  appropriate  mitigating  measures  can 
be  developed.  The  last  table  in  chapter  8,  volume  1 
(DES  and  FES)  is  a  summary  comparison  table  of 
the  levels  of  production  presented  in  the  regional 
ES. 

7.  Comment  (by  Commenters  12,  16a,  16b,  25, 

29,    31,    32,    45,   49,    52,    60,    75) 

There  should  be  limits  placed  on  the  rate  at 
which  the  proposed  mines  can  be  developed.  Slow 
development,  to  perhaps  only  one-third  of  the  pro- 
jected full  productivity,  would  certainly  cushion 
local  effects. 

Response 

All  of  the  proposed  mining  operations  must,  at  a 
minimum,  meet  diligent  development  and  continu- 
ous operations  requirements  by  August  1986. 
Therefore,  a  regional  alternative  based  on  these 
requirements    has    been    developed    in    chapter    8, 


volume  1,  FES,  to  consider  the  effects  of  a  slower 
rate  of  development  on  socioeconomic  conditions. 

8.  Comment  (by  Commenter  76) 

It  is  inappropriate  to  discuss  controlled  coal  pro- 
duction when  Federal  regulations  require  diligent 
development  and  continuous  operation  on  the  coal 
reserves  under  lease  to  Atlantic  Richfield  Compa- 
ny. Minimum  reserves  must  be  produced  yearly  in 
order  to  retain  the  Federal  coal  lease  and  the  re- 
quirement for  controlled  coal  production  from  the 
Mt.  Gunnison  No.  1  Mine  would  be  in  direct  oppo- 
sition to  other  Federal  regulations. 

Response 

The  Different  Rate  of  Coal  Production  alterna- 
tive for  the  North  Fork  Valley  has  been  replaced 
in  the  FES  with  a  Diligent  Development  and  Con- 
tinuous Operations  alternative  for  coal  production 
in  the  ES  area  as  a  whole  (see  volume  1,  chapter 
8). 

9.  Comment  (by  Commenters  12,  i6A) 

The  site-specific  operational  alternatives  are  in- 
adequate. The  final  environmental  statement  should 
fully  discuss  the  considered  alternatives. 

Response 

Operational  alternatives  have  been  added  to  the 
site-specific  analyses  where  reasonable  alternatives 
could   be   developed   (see   volume   2,   chapter   8s). 

10.  Comment  (by  Commenter  35) 

On  page  3 1 1  (DES),  chapter  8  which  discusses 
Alternatives  to  the  Proposed  Action,  the  reduced 
scenario  discussion  should  include  a  discussion  of 
the  diligent  development  and  continuous  operations 
requirements  of  the  federal  regulations  and  the  fact 
that  these  regulations  do  not  allow  reduced  pro- 
duction. 

Response 

A  Diligent  Development  and  Continuous  Oper- 
ations alternative  has  been  developed  as  a  regional 
alternative  (chapter  8,  volume  1,  FES).  It  should 
be  noted  that  diligent  development  and  continuous 
operations  requirements  mandate  that  a  federal 
lessee,  at  a  minimum,  produce  a  specific  quantity  of 
coal  by  August  1986  and  every  year  thereafter. 
Table  Rl-4  (chapter  1,  volume  1)  presents  the  mini- 
mum requirements  for  all  federal  lessees  considered 
site  specifically  in  this  ES.  From  table  Rl-4,  it 
would  appear  that  all  the  lessees  are  proposing  to 
produce  substantially  more  coal  than  diligent  de- 
velopment and  continuous  operations  require  to 
prevent  relinquishment  of  the  federal  leases. 
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11.  Comment  (by  Commenter  35) 

On  page  312  (DES),  table  R8-1  should  be  cor- 
rected in  that  Colorado  Westmoreland,  Inc.  has 
acquired  additional  federal  leases  and  should  be  in 
production  in  1985  and  1990. 

Response 

The  production  shown  in  table  R8-1  for  Colora- 
do Westmoreland  is  correct  if  no  federal  action 
were  taken  after  January  1,  1978.  Colorado  West- 
moreland's Orchard  Valley  Mine  is  dependent 
upon  the  issuance  of  new  short-term  federal  coal 
leases  after  reserves  on  the  existing  federal  lease  C- 
25079  are  exhausted  in  1981.  The  issuance  of  new 
short-term  leases  could  not  occur  under  the  Low- 
Level  Scenario. 

12.  Comment  (by  Commenter  35) 

On  page  335  (DES),  table  R8-6  should  be  modi- 
fied to  indicate  in  the  no  action  alternative  that  the 
Bear  Mine  could  be  operating  in  1985  and  1990  if 
the  proposed  action  is  not  approved. 

Response 

The  table  has  been  modified  (in  the  FES  this 
would  be  table  R8-22  under  Low-Level  Scenario, 
chapter  8,  volume  1). 

13.  Comment  (by  Commenter  16A) 

Page  335,  table  R8-6  (DES):  When  comparing 
this  table  to  table  R13,  the  figures  don't  match  for 
Colorado  Westmoreland,  Sunflower  or  Quinn. 
Also,  U.S.  Steel  is  missing  from  table  R8-6.  Fol- 
lowing this  observation  through,  it  would  be  logi- 
cal to  inquire  as  to  what  figures  were  used  in  the 
scenario  projections. 

Response 

Table  changes  have  been  made  in  the  FES  con- 
cerning estimated  production  levels  shown  on 
tables  Rl-1  and  R8-14  (R8-4  in  the  DES).  These 
changes  are  reflected  in  the  FES  in  tables  Rl-3  and 
R8-22  (R8-6  in  the  DES).  However,  because  the 
Low-Level  Scenario  is  based  on  no  federal  approv- 
al of  any  actions  after  January  1,  1978,  production 
and  employment  projections  in  low-level  tables 
would  be  different  from  projections  in  mid-level 
tables  for  a  number  of  companies.  These  companies 
include:  Colorado  Westmoreland,  Sunflower 
Energy,  Quinn  Coal,  Belden  Enterprises,  Bear  Coal 
Co.,  Anchor  Coal,  GEX  Colorado  Co.,  and  Sheri- 
dan Enterprises.  See  text  for  descriptions  of  the 
proposed  actions,  mid-level  development,  and  low- 
level  development  (regional,  chapters  1  and  8, 
FES). 


14.  Comment  (By  Commenter  6) 

The  use  of  best  management  practices  (BMPs) 
for  nonpoint  sources  of  pollution  and  NPDES  per- 
mits specifying  no  discharge  or  only  such  dis- 
charges as  are  consistent  with  the  guidelines  of 
Colordo  River  Salinity  Forum  should  be  required 
as  means  of  preventing  further  degradation  of 
water  quality.  These  guidelines  include,  among 
other  things,  the  requirement  that  no  discharge  of 
salinity  be  permitted  wherever  practicable.  Infor- 
mation on  BMPs  for  mining  activities  may  be 
found  in  EPSs  publication  "Processes,  Procedures 
and  Methods  to  Control  Pollution  from  Mining 
Activities  (EPA-430/9-73-01 1)."  Discussion  of  al- 
ternatives should  include  consideration  of  alterna- 
tives which  mitigate  adverse  water  quality  impacts, 
including  salinity,  and  the  environmental  statement 
should  discuss  the  long-term  maintenance  of  mine 
drainage  and  runoff  and  sediment  control  systems 
at  the  end  of  each  mine's  operating  life. 

Response 

Alternatives  have  been  added  to  the  chapter  8s 
(FES)  which  suggest  deferring  approval  of  the 
M&R  plans  (1)  until  the  plans  have  been  evaluated 
with  regard  to  BMPs  and  (2)  until  the  mining  com- 
panies have  submitted  proposals  for  long-term 
maintenance  of  mine  drainage  and  sediment  control 
systems  where  impact  analysis  has  indicated  long- 
term  problems.  No  other  reasonable  alternatives 
have  been  identified;  those  water  impacts  which 
would  be  significant  even  after  compliance  with 
appropriate  regulations  have  been  pinpointed  as  un- 
avoidable adverse  impacts  in  the  appropriate  chap- 
ter 5s  in  the  FES.  It  should  be  noted  that  although 
mining  operations  would  increase  salinity  slightly 
in  the  Colorado  River  (and  any  increase  in  the 
river  is  considered  a  significant  impact),  overall 
salinity  in  the  Colorado  River  may  decrease  as  a 
result  of  the  Bureau  of  Reclamations  proposed 
Grand  Valley  Project  (see  the  revised  Water  Re- 
sources regional  impact  analysis  in  chapter  4, 
volume  1,  FES,  for  a  comparison  of  water  quality 
with  and  without  the  project). 

15.  Comment  (by  Commenter  6) 

The  environmental  statement  should  include  a 
discussion  of  mining  techniques  which  would  mini- 
mize the  potential  for  subsidence  at  the  Cotton- 
wood Creek  mines  which  may  affect  Palisade's 
water  supply  systems  (DES,  page  667). 

Response 

An  operational  alternative  to  leave  barrier  pillars 
to  lessen  the  subsidence  impacts  of  longwall  mining 
has  been  proposed  in  chapter  8  of  the  Cottonwood 
Creek  site  specific  (volume  2,  FES).  However,  as 
noted  in  the  alternative,  although  adoption  of  this 
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alternative  may  lessen  impacts  to  the  creek  drain- 
ages in  the  area,  it  is  unlikely  to  protect  Palisade's 
pipelines,  since  barrier  pillars  are  subject  to  tension 
cracks  and  similar  subsidence  pressures. 

An  alternative  to  allow  mining  of  only  those 
portions  of  the  lease  which  would  affect  the  pipe- 
lines was  considered  but  not  proposed.  Given  that 
the  pipeline  runs  across  the  center  of  the  lease  area, 
there  would  be  little  acreage  that  could  be  mined 
under  such  an  alternative.  Therefore,  it  would,  in 
effect,  equate  to  rejection  of  the  M&R  plan,  which 
is  an  administrative  alternative  already  available  to 
the  Department  of  the  Interior. 

Probable  impacts  to  Palisade's  water  supply  pipe- 
lines have  been  noted  as  unavoidable  adverse  im- 
pacts in  chapter  5  of  the  Cottonwood  Creek  site 
specific  (FES).  Under  30(CFR):  717  regulations, 
Mid-Continent  would  be  liable  for  any  damage  to 
Palisade's  water  supply  due  to  mining  at  the  Cot- 
tonwood Creek  mines. 

AIR  QUALITY 

Anschutz  Coal  Corporation 

1.  Comment  (by  Commenter  i5) 

The  statement  is  made  on  page  393  (DES),  that 
they  wouldn't  need  new  permits  from  State  Natu- 
ral Resources  unless  "changes  occur."  On  page  395 
(DES),  the  proposed  development. ..is  an  expansion 
onto  federal  land.  This  would  constitute  a  new 
source  and  would  need  State  Air  Pollution  Emis- 
sion Permits. 

Response 

See  text  change  in  FES,  Anschutz,  chapter  1, 
Authorizing  Actions. 

2.  Comment  (by  Commenter  i5) 

Page  393,  paragraph  2  (DES):  Possibly  mislead- 
ing wording  Anschutz  did  not  get  their  air 
pollution  permits  because  they  are  on  private  land; 
they  needed  state  permits,  period ! 

Response 

See  text  change  in  FES,  Anschutz,  chapter  1, 
Authorizing  Actions. 

3.  Comment  (BY  Commenter  15) 

Page  423  and  table  A3-A  (DES):  Estimates  of 
haul  road  emissions  do  not  indicate  if  these  are 
from  the  10-mile  road  into  Carbondale.  The  state 
does  not  have  the  authority  to  require  palliative 
measures  on  public  roads  off-site,  but  treatment 
with  a  resinous  adhesive,  or  equivalent,  is  desirable. 
Page  439  (DES)  indicates  that  this  will  be  done  but 
there  are  many  "stabilization  chemicals"  that  wash 
out  with  precipitation. 


Response 

BLM  can  require  this  as  a  condition  for  concur- 
rence with  the  mining  plan.  The  word  "appropri- 
ate" preceding  "stabilization  chemical"  is  interpret- 
ed to  mean  that  the  selected  chemical  will  be  effec- 
tive in  reducing  dust  from  the  road  and  not  create 
any  adverse  environmental  impacts  as  a  result  of  its 
application. 

4.  Comment  (by  Commenter  34) 

Anschutz  Mitigating  Measure  No.  1  (DES):  A 
surfactant  will  be  added  to  the  water  spray  system 
used  on  conveyors  and  transfer  points.  The  Colora- 
do Air  Pollution  Control  Division  has  not  required 
Anschutz  to  use  a  surfactant  as  a  condition  of  any 
operating  permit.  Anschutz  does  not  estimate  a  50 
percent  efficiency  for  its  water  sprays  at  conveyor 
transfer  points.  Anschutz  maintains  that  the  coal 
coming  out  of  the  mines  will  be  wet  enough  and  in 
conjunction  with  the  water  sprays  at  transfer 
points,  emissions  will  not  exceed  20  percent  opac- 
ity. 

Response 

The  Colorado  APCD  has  stated  to  PEDCo,  the 
BLM  subcontractor  for  air  quality  analysis,  that 
use  of  chemical  surfactant  for  conveyors  and  trans- 
fer points  will  be  a  requirement  for  obtaining  a 
permit.  The  20  percent  opacity  requirement  applied 
only  to  existing  underground  mines  (W.  Reefe, 
APCD,  May  8,  1978).  The  reader  is  referred  to  the 
West-  Central  Colorado  Coal  ES  Technical  Report 
on  Air  Quality  Impacts,  pages  7  and  9,  on  file  at 
the  BLM  Montrose  District  office  for  a  review  of 
control  efficiencies  for  control  measures  used  in 
calculating  the  various  mining  emission  sources  in 
the  ES.  Further  it  is  the  understanding  from 
APCD  that  any  major  modification  in  production 
at  an  existing  mine  requires  a  new  permit. 

5.  Comment  (by  Commenter  34) 

Anschutz  Mitigating  Measure  No.  2  (DES):  The 
10-mile  section  of  existing  unpaved  road  from  the 
mines  to  Carbondale  is  watered  frequently.  Reduc- 
tion of  emissions  can  be  an  estimated  100  percent  if 
the  road  is  watered  adequately.  A  stabilization 
chemical  can  serve  no  useful  purpose  if  the  road  is 
kept  wet  enough.  30(CFR):  717.17  only  recognizes 
that  access  and  haul  roads  shall  be  surfaced  with  a 
durable  material  and  shall  be  routinely  maintained 
by  means  such  as,  but  not  Hmited  to,  wetting, 
scraping,  or  surfacing.  The  actual  distance  to  the 
Pitkin  County  line  via  the  haul  road  is  2.4  miles.  It 
is  also  a  condition  of  the  Pitkin  County  Permit  to 
double  chip  and  seal  the  section  of  the  haul  road  in 
Pitkin  County.  Timing  of  this  improvement  will  be 
based  on  operating  conditions. 
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Response 

With  regard  to  the  estimated  reduction  of  emis- 
sions quoted  by  Anschutz,  several  studies  have 
been  done  and  all  indicate  that  there  are  still  dust 
emissions  from  unpaved  roads  that  have  been  wa- 
tered (DES  reference,  Axetell  1978;  also,  see  page 
9  of  the  technical  report  mentioned  in  Air  Quality 
Comment  4,  above). 

Since  another  government  agency  has  placed  a 
requirement  on  Anschutz  to  pave  their  haul  road/ 
access  road  sometime  in  the  future,  the  requirement 
for  this  mitigating  measure  has  been  broadened  to 
"treated  with  an  appropriate  stabilization  chemical 
or  paved." 

6.  Comment  (by  Commenter  48) 

The  consideration  of  reclamation  and  revegeta- 
tion  in  the  Anschutz  site-specific  part  of  the  DES 
appears  inadequate  and  incomplete,  especially  in 
light  of  the  diverse  terrain  and  the  fact  that  annual 
precipitation  is  about  1 1  inches  per  year  at  the 
mine  site  (page  395).  One  must  question  the  repre- 
sentation that  a  precipitation  level  of  1 1  inches  per 
year  is  a  high  annual  precipitation  amount. 

Response 

Text  revised  (FES,  volume  2,  ARCO  site-specif- 
ic, chapter  2,  Climate).  In  the  absence  of  any  on- 
site  meteorological  data,  measured  precipitation 
available  from  the  nearest  or  the  most  representa- 
tive weather  stations  was  used.  The  reader  is  re- 
ferred to  the  West-Central  Colorado  Coal  ES 
Technical  Report  on  Existing  Climate  and  Air 
Quality,  pp  1012,  on  file  at  the  BLM,  Montrose 
District  office  for  more  detailed  discussion  of  cli- 
mate at  the  North  Thompson  Creek  site. 

Atlantic  Richfleld  Company 

7.  Comment  (by  Commenters  3o,  35,  and  48) 

Page  465  (DES),  Climate:  The  first  paragraph 
states  that  the  area  receives  about  8  inches  of  pre- 
cipitation annually  when  in  fact  our  weather  sta- 
tions located  on  the  site  indicate  that  anywhere 
from  16  to  30  inches  of  precipitation  is  received  on 
the  area.  This  is  verified  with  precipitation  isohye- 
tal  maps. 

Response 

See  text  change  in  FES,  ARCO,  chapter  2,  Cli- 
mate. 

8.  Comment  (by  Commenter  27) 

Dust  suppression  or  collection  equipment  should 
be  utilized  to  prevent  any  off-site  reduction  in  visi- 
bility. 


Response 

Use  of  chemical  surfactants,  a  baghouse,  an  en- 
closed coal  preparation  plant,  and  coal  storage  in 
silos  or  bins  are  all  measures  proposed  by  ARCO 
to  control  particulate  emissions  from  the  mine  op- 
eration. Because  all  potential  mitigating  measures 
were  included  in  the  mine's  standard  operating  pro- 
cedures, no  additional  controls  were  specified  in 
the  mitigating  measures  section. 

9.  Comment  (by  Commenters  35,  43,  49,  55, 

67,   AND   68) 

The  Air  Quality  section  of  the  DES  uses  data 
from  Grand  Junction,  rather  than  that  actually  col- 
lected in  the  North  Fork  Valley  by  Dr.  Gordon 
Marlatt  of  the  Thorne  Ecological  Institute. 

Response 

Dr.  Marlatt  was  contacted  in  April  1978  to 
obtain  the  data  he  and  his  associates  had  collected 
in  the  North  Fork  Valley.  He  indicated  that  partic- 
ulate samplers  were  operated  at  two  locations 
during  the  period  December  1976  to  January  1978 
but  that  only  22  readings  were  available  from  these 
14  months.  One  sampler,  at  Paonia  Fire  Station, 
was  taken  down  at  the  end  of  December  1976  and 
there  were  only  four  readings  from  the  station.  Of 
the  18  readings  made  at  the  other  sampler,  two 
appeared  to  be  for  48-hour  periods.  Dr.  Marlatt 
reported  that  many  filters  collected  were  torn,  wet, 
or  in  too  poor  a  condition  to  be  usable.  Because  of 
the  insufficient  readings  obtained,  it  was  not  possi- 
ble to  statistically  summarize  these  data.  The  data 
were  reported  in  the  West-Central  Colorado  Coal 
ES  Technical  Report  on  Existing  Climate  and  Air 
Quality,  pages  24  and  27.  This  technical  report  is 
on  file  at  the  BLM  Montrose  District  Office  and  is 
available  for  review. 

10.  Comment  (by  Commenter  35) 
Underground  coal  mines  should  not  be  termed 

"major"     contributors     of  particulate  emissions" 
(page  203,  DES),  since  agricultural  activities  are 
much  more  significant  contributors. 

Response 

The  term  "major"  has  been  deleted  in  the  FES 
(Regional  Analysis,  chapter  4,  Air  Quality). 

11.  Comment  (by  Commenter  35) 

In  tables  R4-B  and  R4-C  on  pages  208  and  209 
(DES),  the  assumption  is  made  that  the  Bear  Coal 
Mine  will  not  operate  even  without  the  proposed 
action.  This  is  probably  an  inaccurate  statement.  If 
the  Mt.  Gunnison  No.  1  Mine  does  not  start  up,  the 
Bear  Mine  will  probably  continue  in  operation  and 
will  contribute  15  tons  of  emissions  per  year  in 
both  1985  and  1990. 
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Response 

The  tables  have  been  corrected  in  the  FES 
(volume  1,  chapter  4,  Air  Quality). 

12.  Comment  (By  Commenter  35) 

In  table  R4-B  total  particulate  emissions  are 
shown  to  be  53.5  tons  per  year  in  1985  for  the  Mt. 
Gunnison  No.  1  Mine.  Work  done  by  our  consul- 
tants indicates  that  our  maximum  emissions  will  be 
around  30  tons  per  year  in  both   1985  and    1990. 

Response 

Assumptions,  emission  factors,  and  procedures 
used  to  calculate  fugituve  dust  emissions  from  coal 
mines  in  west-central  Colorado  are  contained  in  the 
West-Central  Colorado  ES  Technical  Report.  The 
Technical  Report  is  available  for  public  review  at 
the  BLM  District  Office  in  Montrose,  Colorado. 
We  believe  our  data  properly  reflect  impacts  likely 
to  occur. 

13.  Comment  (BY  Commenter  35) 

On  page  215  (DES)  under  Resultant  Air  Quality, 
Proposed  Actions  Alone,  the  second  paragraph  of 
the  second  column  indicates  that  coal  mines  will 
not  need  to  comply  with  PSD  requirements.  We 
believe  that  the  Mt.  Gunnison  No.  1  Mine  will 
have  to  comply  with  the  new  PSD  regulations  and 
this  paragraph  should  be  modified  accordingly. 

Response 

The  new  PSD  regulations  were  promulgated 
after  the  DES  was  prepared.  The  FES  has  been 
modified  to  incorporate  the  PSD  regulations  with 
which  coal  mines  will  have  to  comply  (regional 
analysis,  chapter  4,  Air  Quality). 

14.  Comment  (by  Commenter  35) 

On  page  493  (DES),  Emissions  from  the  Pro- 
posed Mine:  The  second  paragraph  discusses  poten- 
tial fugitive  dust  sources  identified  at  the  proposed 
Mt.  Gunnison  Mine.  The  only  fugitive  dust  source 
from  the  Mt.  Gunnison  Mine  would  be  from  the 
refuse  disposal  pile  which  is  an  insignificant  source 
of  fugitive  dust  according  to  studies  done  by  our 
consultants.  The  other  sources  of  dust  included  in 
that  paragraph,  including  conveyors,  transfer 
points,  and  coal  preparation  plant,  are  controlled 
sources  of  dust  emission  and  are  not  normally  in- 
cluded  in   the   category   of  fugitive   dust  sources. 

Response 

Since  the  time  the  DES  was  prepared,  EPA  has 
chosen  to  artificially  limit  the  definition  of  fugitive 
dust  in  an  attempt  to  distinguish  it  from  what  they 
consider  to  be  industrial  emissions  of  coal  dust. 
Thus,  the  current  PSD  regulation  states  that  fugi- 
tive  dust   "...   consists   of  particles   of  native   soil 


which  is  uncontaminated  by  pollutants  resulting 
from  industrial  activity  ...  (and)  may  come  from 
haul  roads  or  exposed  surfaces  through  the  action 
of  man  or  the  wind  or  both"  {Federal  Register,  Vol. 
43,  No.  118,  page  26395,  June  19,  1978).  However, 
the  use  of  the  term  throughout  the  ES  agrees  with 
the  meaning  the  term  has  had  in  the  past,  (i.e., 
fugitive  dust  includes  windblown  dust,  dust  genera- 
tion by  movement  of  equipment,  and  coal  dust). 
Chapter  3,  ARCO,  Air  Quality,  has  been  reworded 
in  the  FES  to  distinguish  between  the  fugitive 
process  sources  and  the  fugitive  dust  sources. 

15.  Comment  (BY  Commenter  35) 

Page  493,  DES:  The  last  paragraph  in  the  first 
column  which  continues  onto  the  second  column 
discusses  activity  rates  and  emission  factors.  In 
order  to  check  the  consistency  of  the  ES  evalua- 
tion of  our  emissions,  we  request  that  the  ES  in- 
clude the  emission  factors  and  the  activity  rates. 

Response 

The  West-Central  Colorado  Coal  ES  Technical 
Report  on  Air  Quality  Impacts  (pages  411),  on  file 
at  the  BLM  Montrose  District  Office,  contains  the 
requested  information. 

16.  Comment  (by  Commenter  35) 

Page  494  (DES):  The  data  which  is  supposed  to 
be  included  on  map  AR3-C  is  in  fact  not  shown  on 
that  map.  The  information  should  be  shown  on  that 
map. 

Response 

The  map  has  been  corrected  in  the  FES  (chapter 
3,  ARCO,  Air  Quality). 

17.  Comment  (by  Commenter  49) 

The  figures  for  TSP  in  volume  2  seem  to  be  in 
error.  The  annual  geometric  mean  concentrations 
recorded  at  the  sampling  site  were  28  micrograms 
per  cubic  meter(  |Lig/m^  )  with  a  maximum  24 
hour  concentration  at  94  \ig/m^  (page  465, 
DES).  Predicted  maximum  TSP  concentrations  de- 
rived from  the  modelling  procedures  show  19  \xg/ 
m^  (page  494).  It  does  not  appear  that  the  con- 
centrations from  the  mining  operations  were  com- 
bined with  the  baseline  concentrations  to  predict  a 
total  ambient  TSP  concentration  in  the  vicinity  of 
the  project. 

Response 

The  text  is  correct  as  it  stands.  The  19  ]u,g/m^ 
refers  to  the  additional  concentration  for  the  24- 
hour  period  (chapter  3,  ARCO,  Air  Quality). 
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18.  Comment  (BY  Commenter  57) 

The  DES  states  the  loss  of  clean  air  during  the 
operation  (ARCO)  would  be  irretrievable  and  irre- 
versible. 

Response 

Chapter  7,  ARCO,  Air  Quality,  in  the  FES  has 
been  revised.  Air  quality  would  not  be  either  irre- 
versibly or  irretrievably  damaged  due  to  the  pro- 
posed project.  The  proposed  sources  in  the  vicinity 
of  the  site  would  not  increase  particulate  levels 
above  those  allowed  under  PSD  regulations. 

Mid-Continent  Coal  and  Coke  Company 

19.  Comment  (by  Commenter  48) 

The  proposed  auger  mining  at  the  Coal  Canyon 
Mine  could  impact  air  quality. 

Response 

The  proposed  auger  mining  would  be  performed 
underground  and  would,  therefore,  be  subject  to 
Mine  Health  and  Safety  Administration  regulations. 
Under  these  circumstances,  there  would  be  no  am- 
bient air  quality  impact  from  this  mining  method. 

20.  Comment  (by  Commenter  i5) 

Proposals  to  use  the  GEX  loadout  facilities  are 
possibly  unrealistic  from  an  air  pollution  stand- 
point. This  is  a  "Non-Attainment  Area"  for  partic- 
ulate, which  is  not  mentioned  anywhere  in  the 
Draft.  It  will  be  very  difficult  for  anyone  to  get 
permits  in  a  non-attainment  area:  the  EPA  has 
strict  requirements  and  at  this  time  any  new  source 
must  go  through  many  steps  to  be  issued  permits. 

Response 

In  preparing  the  DES,  it  could  not  be  deter- 
mined whether  the  mine  sites  were  considered  to 
be  within  the  designated  boundaries  of  the  Grand 
Junction  non-attainment  area  because  the  boundary 
line  crosses  all  three  sites.  This  comment  indicates 
that  APCD  feels  the  mines  are  within  the  designat- 
ed area,  so  it  has  been  noted  in  chapter  2  of  each 
site-specific  that  the  proposed  mine  is  within  a  non- 
attainment  area. 

GEX  Colorado  Company 

21.  Comment  (by  Commenter  42) 

On  page  705  the  DES  states  there  would  be  no 
employee  travel  on  unpaved  access  roads.  This  is 
not  correct:  there  would  be  some  employee  travel 
on  unpaved  access  roads. 

Response 

Chapter  3,  GEX  Colorado,  Air  Quality,  has  been 
corrected  in  the  FES  to  reflect  some  employee 
travel  on  unpaved  access  roads. 


Sheridan  Enterprises 

22.  Comment  (by  Commenter  51) 

Page  778,  (DES),  paragraph  8:  The  last  sentence 
should  be  modified  to  state  that  underground  coal 
mines  are  not  a  source  category. 
Response 

The  text  has  been  revised  in  the  FES  to  reflect 
the  new  PSD  regulations  (see  response  to  Air 
Quality  Comment  14). 

All  Site  Specifics 

23.  Comment  (by  Commenter  6) 

Although  the  air  quality  impacts  of  the  proposed 
underground  mines  do  not,  on  an  individual  basis, 
appear  to  be  highly  significant,  the  cumulative  ef- 
fects of  these  and  other  operations  may  lead  to 
considerable  degradation  of  the  study  area's  exist- 
ing high  quality  air.  In  addition  to  the  direct  effects 
of  cumulative  energy  developments,  major  air  pol- 
lution impacts  may  result  from  the  secondary  im- 
pacts associated  with  energy  development  and  pop- 
ulation growth.  One  aspect  of  the  ES  that  is  of 
particular  concern  is  the  effect  of  cumulative  re- 
gional energy  development  activities  on  visibility, 
especially  visibility  in  and  around  the  mandatory 
Class  I  air  quality  areas. 

Response 

The  effect  of  secondary  development  cannot  be 
adequately  addressed  in  a  site-specific  ES.  There- 
fore, the  topic  of  visibility  impact  is  covered  in 
much  greater  detail  in  the  regional  ES. 

24.  Comment  (BY  Commenter  6) 

The  environmental  statement's  discussion  of  Pre- 
vention of  Significant  Air  Quality  Degradation 
contains  some  errors  and  deficiencies  that  need  to 
be  corrected.  The  statement  is  in  error  in  claiming 
that  the  impact  of  fugitive  dust  from  coal  mines 
would  not  count  toward  PSD  increments  or  na- 
tional ambient  air  quality  standards. 

Response 

The  final  PSD  regulation  came  out  after  the 
DES.  Changes  have  been  made  in  all  the  site  spe- 
cific chapter  3s  (FES)  to  eliminate  the  errors  in 
describing  applicability  of  PSD  to  coal  mines. 
Since  PSD  is  an  accounting  procedure  to  establish 
how  much  of  the  allowable  air  quality  increment 
has  been  consumed,  it  is  not  feasible  for  BLM  to 
attempt  to  incorporate  or  correlate  this  PSD  proc- 
ess with  the  ES  process. 

25.  Comment  (by  Commenter  6) 

The  specific  measures  discussed  in  the  environ- 
mental statement  as  means  of  reducing  fugitive  dust 
emissions  from  roads  fall  short  of  the  Best  Availa- 
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ble  Control  Technology  (BACT)  that  must  be  ap- 
plied pursuant  to  the  Prevention  of  Significant  De- 
terioration requirements  of  the  Clean  Air  Act. 

Response 

The  text  of  the  FES  site-specific  chapter  4s  has 
been  changed  to  reflect  BACT. 

26.  Comment  (BY  commenters  6,  39,  53,  and 

67) 

The  impacts  of  the  proposed  actions  on  air  qual- 
ity and  visibility  have  not  been  assessed  satisfactori- 
ly. An  atmospheric  dispersion  model  was  used  to 
assess  the  impact  of  emissions  on  air  quality.  This 
model  was  designed  for  level  terrain.  The  applica- 
bility of  the  model  is  doubtful  because  of  the 
rugged  terrain  characteristic  of  the  impacted  areas 
and  because  much  of  the  data  needed  for  the  model 
was  not  available. 

Response 

The  air  quality  model  used  may  be  subject  to 
greater  error  and  uncertainty  when  used  in  rugged 
terrain  than  when  used  in  a  conventional  applica- 
tion. Statements  to  this  effect  have  been  added  to 
all  the  site-specific  chapter  3  air  quality  sections. 
However,  the  model  used  is  the  best  predictive 
technique  available  at  the  time  of  this  ES  prepara- 
tion. 

Because  on-site  meteorological  data  were  not 
available  for  the  model,  Grand  Junction  weather 
data  were  utilized  to  construct  a  wind  rose  for 
each  of  the  proposed  developments.  These  wind 
roses  were  adjusted  to  fit  the  profile  of  the  valley 
for  each  of  the  mines. 

27.  Comment  (by  Commenter  i5) 

The  transportation  issues  have  a  direct  bearing 
on  the  quality  of  the  air.  The  document  reports 
that  there  are  trucks  arriving  and  departing  Car- 
bondale  every  1.7  minutes.  It  is  difficult  to  under- 
stand why  the  concentration  of  NOx  would  not  be 
increased  in  that  situation  for  the  town  of  Carbon- 
dale.  It  doesn't  appear  to  be  identified  as  a  prob- 
lem. 

Response 

Diesel  trucks  do  have  average  NOx  emission 
rates  that  are  five  to  ten  times  higher  than  light- 
duty  vehicles  in  high  altitude  areas.  The  truck  traf- 
fic in  Carbondale  would  therefore  be  equivalent  to 
a  street  with  about  300  vehicles  per  hour  for  8 
hours  per  day.  This  amount  of  additional  emissions 
would  certainly  be  significant  for  a  town  the  size 
of  Carbondale,  but  would  not  be  characterized  as  a 
problem  when  compared  with  traffic  volumes  and 
NOx  emission  rates  in  Colorado's  major  cities.  It 


would  not  threaten  air  quality  standards  and  there 
are  no  PSD  regulations  for  NOx. 

28.  Comment  (by  Commenter  i5) 

Although  the  methods  of  mining  operations  indi- 
cate no  adverse  effect  on  air  quality  and  hauling  of 
the  materials  along  local  roads  will  cause  only 
minor  fugitive  dust  problems,  it  is  not  sufficient  to 
dismiss  the  air  pollution  potential  as  being  inconse- 
quential. The  increase  of  population  along  the 
highways,  along  the  railroad  and  in  the  population 
center  needs  to  be  viewed  as  a  serious  result  of  the 
mining  activity  and  the  contribution  to  air  pollu- 
tion from  this  growth  must  be  addressed  more  ade- 
quately by  the  BLM. 

Response 

The  regional  air  quality  impact  analysis  shows 
that  gaseous  pollutant  concentrations  resulting 
from  all  development  in  the  region  (including  con- 
tributions from  traffic  and  urbanization)  would  be 
relatively  low.  Also  particulate  concentrations 
would  drop  to  near  background  levels  within  about 
0.5  to  3  miles  from  sources. 

29.  Comment  (BY  Commenter  22) 

There  is  insufficient  discussion  of  the  problems 
related  to  parts  of  the  region  being  designated  non- 
attainment  areas  for  particulates,  and  there  is  not 
recognition  of  state  data  on  pollution  from  crush- 
ing, conveying,  and  loading  of  coal. 

Response 

As  a  result  of  this  and  other  similar  comments,  it 
has  been  noted  in  the  FES  that  three  of  the  pro- 
posed mines  lie  partially  within  the  boundaries  of 
the  Grand  Junction  particulate  non-attainment  area 
and  that  these  mines  may  therefore  be  subject  to 
more  stringent  emission  control  requirements  by 
EPA  or  the  Colorado  Air  Pollution  Control  Divi- 
sion (APCD). 

Emission  estimates  for  crushing,  conveying,  and 
coal  loading  operations  have  all  been  included  in 
the  calculations  of  pollution  emitted  from  each 
mine.  Emission  factors  used  in  these  calculations 
were  obtained  from  Colorado  APCD;  the  agency 
has  been  properly  acknowledged  as  the  source  of 
the  emission  factors  in  the  West-Central  Colorado 
Coal  ES  Technical  Report  on  Air  Quality  Impacts 
(on  file  at  the  Montrose  District  Office). 

30.  Comment  (BY  Commenter  55) 

The  DES  states  that  no  major  sources  of  gaseous 
pollutants  exist  on  the  sites,  but  such  sources  do 
exist  in  motor  vehicles. 
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Response 

Individual  motor  vehicles  do  not  constitute 
major  sources  of  gaseous  air  pollution.  However, 
large  number  of  vehicles,  such  as  found  on  a  high- 
way or  in  an  urban  area,  in  combination  would  be 
considered  a  major  source.  As  stated  in  the  ES, 
there  are  no  major  sources  of  gaseous  pollutants  on 
or  near  the  proposed  mine  sites.  Increased  traffic 
on  area  highways  as  a  result  of  all  the  new  coal 
mines  is  investigated  for  its  impact  on  gaseous  pol- 
lutant air  quality  in   the  regional   ES,   volume    1. 

31.  Comment  (by  Commenter  69) 

Air  quality  damage  will  be  caused  by  coal  dust, 
dust  from  earth  moving  equipment,  exhaust  from 
vehicles  and  machinery,  dust  from  traffic  on  un- 
paved  roads,  and  suspended  wind-blown  matter 
due  to  ever  present  winds  in  the  area.  Thes  condi- 
tions are  greatly  intensified  by  frequent  inversions 
that  exist  in  this  area.  The  area  in  question  is  locat- 
ed in  a  canyon,  which  makes  it  almost  impossible 
for  dust  particles  to  dissipate. 

Response 

Emissions  from  the  sources  cited  by  the  reader 
were  all  included  in  the  air  quality  analysis  present- 
ed in  the  DES.  Also,  the  high  frequency  of  inver- 
sions were  reflected  by  the  meteorological  data 
used  in  the  model:  an  average  nocturnal  mixing 
height  of  350  meters;  occurrence  of  F  (stable)  at- 
mospheric stability  over  40  percent  of  the  time. 
The  limitations  to  dispersion  caused  by  local  topog- 
raphy were  also  discussed  in  detail  in  the  DES. 

Regional 

32.  Comment  cby  Commenters  6,  39,  43,  53, 

55,    67,   AND   68) 

These  comments  all  address  similar  issues-the 
applicability  of  air  quality  data,  meteorological 
data,  and  models. 

Response 

A  review  of  the  public  comments  reveals  that 
some  confusion  exists  with  respect  to  the  precise 
meaning  of  a  number  of  terms  and  concepts  em- 
ployed in  the  environmental  statement.  Air  quality 
data  are  often  confused  with  the  meteorological 
data  required  by  air  quality  models  as  input.  Also 
some  reviewers  are  not  cognizant  of  the  fact  that 
long-  and  short-term  modeling  techniques  have  dif- 
ferent objectives  and  different  input  data  require- 
ments. The  purpose  of  the  discussion  which  fol- 
lows is  to  clarify  these  concepts,  and  at  the  same 
time  to  reply  to  a  group  of  comments  which  essen- 
tially deal  with  the  same  subject  matter. 

Air  quality  data  as  used  in  the  West-Central 
Colorado  Environmental  Statement  means  existing 


concentrations  of  certain  specified  ambient  air  pol- 
lutants measured  by  a  monitor.  Air  quality  data 
from  the  North  Fork  Valley  were  included  in  the 
environmental  statement.  They  are  discussed  in 
chapter  2  and  chapter  4  of  the  Technical  Report. 
Measurements  of  particulate  concentrations  at  the 
site  of  the  Mt.  Gunnison  Mine  (ARCO)  formed 
part  of  the  data  base  which  was  used  to  derive  a 
regional  baseline  TSP  level  of  24  micrograms  per 
cubic  meter  (jag/m^). 

Radian  was  cognizant  of  the  data  collected  by 
Dr.  Marlatt  for  the  North  Fork  Valley.  It  was 
examined  and  evaluated  for  completeness  and  accu- 
racy, but  was  not  used  to  quantify  existing  air 
quality  for  the  following  reasons.  First,  only  22 
valid  samples  were  obtained  during  the  14-month 
sampling  period.  For  measurements  which  will  be 
used  to  characterize  existing  annual  TSP  concen- 
trations the  EPA  requires  a  minimum  sampling 
period  of  4  months,  with  at  least  one  valid  mea- 
surement being  obtained  every  6  days.  Several  24- 
hour  sampling  periods  were  invalid  because  of 
damage  to  the  filters.  Also,  on  two  of  the  sampling 
days,  it  is  suspected  that  the  sampler  ran  for  a  48- 
hour  period  rather  than  for  the  24-hour  period. 
Therefore,  the  concentrations  are  approximately  a 
factor  of  two  too  high.  Because  of  the  small 
number  of  samples,  the  damage  to  filters  during  the 
sampling  programs,  and  the  possible  operation  of 
the  sampler  for  48  consecutive  hours  on  two  differ- 
ent occasions,  the  data  was  judged  to  be  invalid 
and  not  used. 

Both  long-  and  short-term  models  were  used  to 
prepare  the  impact  statement.  Each  kind  of  model 
is  used  for  a  different  purpose  and  each  model  has 
its  own  specific  data  requirements.  The  model  dis- 
cussed by  Marlatt,  Wood,  Sestak,  and  Childs  (1977) 
which  appears  in  the  Environmental  Assessment 
Record  for  Colorado  Westmoreland,  Inc.  (BLM, 
June  1977)  is  a  short-term  box  model  designed  to 
determine  worst-case  impacts.  Objections  to  the  se- 
lection of  the  Climatological  Dispersion  Model 
(CDM),  an  annual  model,  based  on  the  contention 
that  the  CDM  does  not  meet  the  criteria  of  suitabil- 
ity advocated  by  Marlatt,  et  al.  (1977)  for  a  short- 
term  model,  are  not  valid. 

A  long-term  model  is  most  frequently  used  to 
compute  maximum  annual  levels  of  ambient  air  pol- 
lutants. Annual  concentrations  of  particulates, 
sulfur  dioxide,  and  nitrogen  dioxide  were  predicted 
for  the  study  area  with  the  CDM.  This  particular 
model   was   employed   for   the   following   reasons: 

1.  The  CDM  and  other  similar  Gaussian  dis- 
persion models  are  the  only  dispersion  models 
available  for  predicting  annual  levels  of  pollutant 
concentrations. 

2.  Sometimes  numerical  models  are  used  for 
problems  which  involve  complex  terrain.  How- 
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ever,  these  models  require  as  input  the  three- 
dimensional  wind  field  of  the  particular  area 
which  is  being  modeled.  Since  these  data  were 
not  available,  the  use  of  numerical  models  is  not 
justified. 

3.  The  CDM  is  an  EPA-approved  long-term 
model. 

The  annual  CDM  model  requires  real  meteoro- 
logical data  which  must  span  at  least  an  entire 
year.  The  data  consists  of  wind  speed,  wind  direc- 
tions, and  the  atmospheric  stability  class.  Each  of 
these  quantities  must  be  measured  for  every  hour 
of  the  day,  and  for  every  day  of  the  year.  Such  a 
meteorological  data  base  is  known  as  a  joint-fre- 
quency function  of  wind  speed,  wind  directions, 
and  stability  class. 

Surface  meteorological  observations  taken  at 
Grand  Junction  (1959-1968)  and  at  Eagle  (1965- 
1974)  are  the  only  west-central  Colorado  meteoro- 
logical data  sets  in  a  format  that  can  be  easily  used 
to  calculate  joint  frequencies  of  wind  speed,  wind 
direction,  and  stability  class  for  input  to  the  annual 
model.  Although  detailed  meteorological  observa- 
tions have  been  made  by  private  interests  in  the  ES 
area,  none  of  these  sets  of  data  are  readily  available 
in  a  tape  format  which  can  be  easily  processed  to 
generate  the  joint  frequency  function. 

The  Grand  Junction  joint-frequency  function  ex- 
hibits the  strong  influence  of  upslope  and  downs- 
lope  valley  flow  that  is  dominant  within  most  of 
the  ES  area.  The  alignment  of  the  Grand  Valley 
(in  which  Grand  Junction  is  located)  is  different 
from  that  of  many  other  valleys  in  the  ES  area. 
For  the  purposes  of  modeling  pollutant  sources  for 
the  regional  ES,  it  is  assumed  that  in  these  other 
valleys  frequencies  of  occurrence  of  different  sets 
of  wind  speeds  and  stability  classes  for  upvalley 
flows,  downvalley  flows,  and  crossvalley  flows 
would  be  similar  to  those  for  Grand  Junction. 
Therefore,  the  Grand  Junction  joint  frequency  dis- 
tributions were  shifted  in  direction  to  compensate 
for  differences  in  orientation  of  the  dominant  ter- 
rain features  between  the  Grand  Valley  and  other 
subareas  modeled.  For  example,  east-southeast 
(downvalley)  winds  occur  most  frequently  in  the 
Grand  Valley.  For  an  area  in  which  downvalley 
winds  are  generally  from  the  northeast,  the  joint 
frequencies  of  occurrence  of  different  wind  speeds 
and  stability  classes  associated  with  east-southeast 
winds  in  the  Grand  Valley  would  be  assigned  to 
the  northeast  direction  for  the  new  area.  Wind 
speeds  and  stability  class  frequencies  for  other 
wind  directions  would  be  shifted  accordingly. 

A  single  set  of  annual  mixing  heights  was  calcu- 
lated for  the  entire  ES  area.  Using  the  scheme 
recommended  by  the  EPA  (Busse  1973)  and  data 
tabulated  by  Holzworth  (1972),  the  calculated 
mixing  heights  corresponding  to  each  of  the  stabil- 


ity classes  were  calculated  (see  technical  report  on 
file  in  Montrose  BLM  District  Office  for  stability 
classes  and  mixing  heights). 

The  meteorological  data  just  discussed  also  in- 
corporates some  of  the  effects  produced  by  com- 
plex terrain.  Channeling  is  the  major  effect  which 
the  complex  terrain  of  the  study  area  exerts  on  the 
emissions  originating  from  ground-level  sources 
such  as  coal  mines.  The  drainage  winds  of  the 
canyons  most  often  carry  the  emissions  either 
downvalley  or  upvalley.  Because  the  emissions 
from  coal  mines  are  emitted  essentially  at  ground 
level  the  greatest  pollutant  concentrations  occur  in 
the  immediate  mine  vicinity,  and  plume  impaction 
on  elevated  terrain  at  large  downwind  distances  is 
not  expected. 

The  emissions  are  confined  to  the  flows  of  can- 
yons and  valleys.  This  confinement  is  due  in  large 
measure  to  the  predominant  upvalley-downvalley 
wind  flows  as  influenced  by  physical  boundaries  of 
the  canyon.  Hence,  selecting  the  proper  meteoro- 
logical conditions  also  includes  the  consideration  of 
terrain-induced  effects  on  dispersion.  Impaction  on 
the  sides  of  the  canyon  due  to  horizontal  dispersion 
effects  was  not  considered  significant. 

The  impacts  on  visibility  were  predicted  using 
baseline  visibility  data  collected  at  the  Grand  Junc- 
tion National  Weather  Service  Office.  This  data 
and  predicted  particulate  levels  for  the  region  were 
input  to  the  visibility  prediction  model  to  deter- 
mine reductions  in  visibility  due  to  the  proposed 
actions.  No  other  observations  of  existing  visibili- 
ties are  available  beyond  the  data  for  Grand  Jucn- 
tion.  It  was  not  within  the  scope  of  the  environ- 
mental statement  preparation  and  analyses  to  gener- 
ate baseline  visibility  data. 

The  modeling  methods  used  to  estimate  the 
probable  impacts  of  coal  development  in  west-cen- 
tral Colorado  are  rough  estimates,  and  are  subject 
to  error  and  uncertainty.  These  input  data  and 
modeling  techniques  were,  however,  the  best  avail- 
able for  predicting  air  quality  impacts  for  this 
study.  Because  of  the  uncertainty  in  the  emissions 
estimated  for  mines,  towns,  and  highways,  and  the 
uncertainty  in  applicability  of  meteorological  data 
adjusted  for  different  subareas  within  the  region, 
the  accuracy  of  the  models  used  in  the  study 
cannot  be  quantified.  Studies  conducted  by  Brier  in 
1973  and  Mills  and  Record  in  1975  show  that 
Gaussian  dispersion  model  estimates  are  generally 
accurate  within  a  factor  of  two. 

33.  Comment  (by  Commenter  30 ) 

On  page  59  (DES),  comment  is  made  regarding 
the  risk  of  dusty  conditions.  It  would  be  my  per- 
sonal observation  that  these  figures  are  low  for  the 
very  dry,  dusty  valleys  which  is  where  Delta  is 
located.  I  am  sure  the  percentage  is  still  low,  but  I 
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would  think  that  it  is  several  times  the  figure  re- 
ported in  this  paragraph. 

Response 

The  reported  frequency  of  dusty  conditions  is 
derived  from  visibility  observations  taken  by  the 
Grand  Junction  National  Weather  Service.  Fre- 
quencies of  occurrence  of  dusty  conditions  at  spe- 
cific sites  within  this  area  may  be  greater  than  or 
less  than  the  0.025  percent  indicated.  Also,  dusty 
conditions  are  defined  as  the  reduction  of  atmos- 
pheric visibility  to  equal  to  or  less  than  7  miles  as  a 
result  of  dust.  Very  dusty  conditions  may  occur 
near  specific  dust  sources  such  as  mines  and  roads, 
but  this  probably  would  not  influence  the  frequen- 
cy of  occurrence  of  regional  atmospheric  visibili- 
ties of  7  miles  or  less  in  the  Delta  area. 

34.  Comment  (BY  Commenter  35) 

On  page  47  (DES)  under  Droughts,  there  is  no 
mention  of  the  1977  drought  in  the  area.  Since  this 
was  the  largest  recorded  drought  in  the  region's 
history,  discussion  of  this  drought  should  be  includ- 
ed in  this  ES. 

Response 

The  west-central  Colorado  ES  area  experienced 
a  rather  prolonged  drought  in  1976  when  only  5.27 
inches  of  precipitation  fell  in  the  Grand  Junction 
area  (normal  is  8.44  inches).  That  year  was  the 
third  driest  year  in  Grand  Junction  according  to 
records  dating  back  to  1896.  This  drought  condi- 
tion continued  through  1977  when  only  5.68  inches 
of  precipitation  fell,  making  1977  the  fifth  driest 
year  on  record  (McKee  1972). 

35.  Comment  (by  Commenter  35) 

On  page  300  (DES)  under  Air  Quality,  the  third 
paragraph  in  the  second  column  again  uses  micro- 
grams per  cubic  meter  to  discuss  regional  visibility. 
Regional  visibility  discussions  should  be  in  reduc- 
tion of  miles  of  visible  range. 

Response 

The  FES,  chapter  5,  Air  Quality,  has  been  cor- 
rected to  read  miles  rather  than  micrograms  per 
cubic  meter. 

36.  Comment  (by  Commenters  3,  5,  and  6) 

One  aspect  of  the  ES  that  is  of  particular  con- 
cern is  the  effect  of  cumulative  regional  energy 
development  activities  on  visibility,  especially  visi- 
bility in  and  around  the  mandatory  Class  I  air 
quality  areas  defined  in  40(CFR):  51.24(e)(1). 

Response 

There  are  several  Class  I  areas  in  west-central 
Colorado.  These  include  the  Flat  Tops  Wilderness 


Area,  the  Maroon  Bells-Snowmass  Wilderness 
Area,  the  West  Elk  Wilderness  Area,  and  the  Black 
Canyon  of  the  Gunnison  Wilderness  Area.  With 
the  exception  of  the  Black  Canyon  of  the  Gunnison 
Wilderness  Area,  these  areas  are  at  least  15  miles 
from  the  larger  towns  and  other  developed  areas  in 
the  ES  area.  TSP  concentrations  near  these  wilder- 
ness areas  would  be  approximately  equal  to  the 
existing  background  concentrations,  and  visibilities 
would  remain  essentially  unchanged  for  all  levels 
of  development. 

Ambient  TSP  concentrations  near  the  Black 
Canyon  of  the  Gunnison  Wilderness  Area  would 
be  less  than  approximately  30  micrograms  per 
cubic  meter  for  all  levels  of  coal  development. 
These  TSP  concentrations  would  result  in  average 
annual  horizontal  visibilities  of  45  to  50  miles. 

37.  Comment  (by  Commenter  6) 

The  emissions  estimates  tabulated  in  the  ES  indi- 
cate that  several  proposed  mines  may  need  to 
obtain  PSD  permits. 

Response 

The  purpose  of  the  environmental  statement  is  to 
assess  the  impacts  of  the  proposed  actions  on  the 
environment.  Although  the  coal  mines  may  con- 
sume part  of  the  PSD  increments  and  impact  Na- 
tional Ambient  Air  Quality  Standards,  it  is  not 
within  the  scope  of  the  environmental  statement  to 
determine  whether  or  not  the  proposed  actions 
must  apply  for  a  PSD  permit  or  any  other  permit. 

38.  Comment  (BY  Commenter  57) 

Development  of  the  mines  could  cause  high 
levels  of  particulate  and  hydrocrabons  in  the  area 
which  could  severely  damage  agricultural  plants,  as 
has  occurred  in  the  Los  Angeles  Basin. 

Response 

The  primary  source  of  particulate  matter  in 
west-central  Colorado  is  and  will  continue  to  be 
fugitive  dust.  However,  dust  does  not  normally 
cause  damage  to  vegetation  unless  significant  depo- 
sition occurs  on  plant  surfaces.  Dust  generated  by 
mines,  dirt  roads,  agricultural  operations  and  other 
major  particulate  sources  is  due  primarily  to  gravi- 
tational deposition.  Therefore,  any  damage  to  agri- 
culture would  be  limited  primarily  to  plants  imme- 
diately adjacent  to  or  very  near  these  sources. 

In  addition,  hydrocarbon  emissions  from  vehicu- 
lar traffic  in  west-central  Colorado  do  not  ap- 
proach the  high  levels  observed  in  the  Los  Angeles 
Basin.  Therefore,  the  small  increases  in  these  emis- 
sions resulting  from  future  coal  development  would 
not  likely  result  in  a  photochemical  oxidants  prob- 
lem and  resultant  plant  damage  in  the  region. 


1,036 


Consultation 


Regional  9 


GEOLOGY  AND  MINERAL  RESOURCES 
Anschutz  Coal  Corporation 

1.  Comment  (by  Commenter  id 

Page  401  (DES),  para.  1  under  Coal  it  states, 
"The  company  considers  the  other  coal  seams  une- 
conomical to  recover  at  this  time."  If  the  proposed 
action  is  taken  would  structural  damage  to  the  une- 
conomical seams  preclude  their  recovery  at  a  later 
date? 

Response 

It  is  probable  that  some  structural  damage  would 
occur.  However,  the  extent  of  the  damage  and  the 
extent  to  which  future  recovery  of  these  seams 
would  be  curtailed  are  not  predictable. 

2.  Comment  (by  Commenter  id 

Page  401  (DES),  para  2  under  Coal.  How  much 
coal  is  estimated  to  be  in-place  where  the  proposed 
action  would  take  place? 
Response 

As  noted  in  chapter  1  regional,  approximately  33 
million  tons  of  recoverable  coal  is  in-place  on  the 
project  area.  Total  in-place  reserves  are  estimated 
at  70  million  tons. 

Atlantic  RichHeld  Company 

3.  Comment  (by  Commenter  36) 

This  report  covers  mining  of  the  F  seam  only 
which  is  above  the  crest  of  the  Beaver  Reservoir 
Dam  according  to  figure  AR2-2,  p.  470  (DES). 
However,  the  B  and  E  seams  are  both  below  the 
reservoir  level  according  to  figure  AR2-2,  p.  470. 
Therefore  even  if  no  surface  subsidence  occurs  to 
cause  damage  to  the  reservoir  when  mining  the  F 
seam,  it  is  certainly  a  potential  hazard  when  the  B 
or  E  seams  are  mined. 

Response 

Mining  and  removal  of  the  underlying  E,  C,  and 
B  seams  after  mining  of  the  F  seam  would  very 
probably  severely  impact  Minnesota  and  Beaver 
reservoirs.  Although  the  B  and  E  seams  are  minea- 
ble, they  were  not  proposed  for  mining  under 
ARCO's  M«&R  plan.  Should  an  M&R  plan  be  sub- 
mitted for  these  seams,  potential  impacts  will  be 
reevaluated. 

4.  Comment  (by  Commenter  46) 

Minnesota  Reservoir  is  located  completely  inside 
the  area  leased  by  ARCO.  If  only  the  F  seam  is 
mined,  the  reservoir  would  be  safe.  However,  if 
the  B  and  E  seams  are  mined,  the  reservoir  may  be 
drained  due  to  damage  by  subsidence. 


Response 

The  area  underlying  Minnesota  Reservoir  was 
incorrectly  included  in  the  ARCO  lease  map.  The 
area  is  excluded  from  the  lease,  and  the  error  has 
been  corrected  in  the  FES  (ARCO,  chapter  1).  See 
also  response  to  Geology  and  Mineral  Resources 
Comment  3. 

5.  Comment  (by  Commenter  35) 

On  page  467  (DES)  under  Topography,  the  last 
sentence  of  the  second  paragraph  states  that  the 
streams  in  the  south  part  of  the  property  flow  to 
the  south  into  Dry  Fork  of  Minnesota  Creek.  The 
streams  on  the  southern  part  of  the  property  flow 
into  Minnesota  Creek  also  and  not  just  the  Dry 
Fork  of  Minnesota  Creek. 

Response 

The  text  in  the  FES,  ARCO,  chapter  2,  Topog- 
raphy, has  been  corrected. 

6.  Comment  (by  Commenter  35) 

Page  467  (DES)  under  Structure,  the  second 
paragraph  should  be  rewritten  based  on  a  new  and 
more  thorough  analysis  done  by  (ARCO)  geolo- 
gists. 

Response 

The  information  on  the  fracture  systems  supplied 
by  ARCO  in  this  comment  is  very  similar  to  the 
ES  description  of  fractures:  that  description  was 
left  in  the  FES  text. 

7.  Comment  (by  Commenter  35) 

On  page  468  under  Stratigraphy,  the  reference 
on  the  top  of  the  page  should  be  to  the  East  Fork 
of  Minnesota  Creek  and  not  the  South  Fork  of 
Minnesota  Creek. 

Response 

The  text  in  the  FES,  ARCO,  chapter  2,  Strati- 
graphy, has  been  corrected. 

8.  Comment  (by  Commenter  35) 

On  page  468  (DES)  under  Paleontology,  it  is 
stated  that  the  lack  of  data  and  accepted  criteria 
for  determining  significance  of  fossils  is  not  availa- 
ble. A  USGS  paper  by  Lee  published  in  1912 
which  gives  a  thorough  description  of  the  paleon- 
tology descriptions  of  the  area  should  be  investigat- 
ed. 

Response 

The  publication  cited  was  used,  and  does  contain 
some  of  the  most  complete  geologic  descriptions  of 
the  area.  However,  as  the  author  admits,  the  work 
had  to  be  done  rapidly  to  cover  a  large  area.  Be- 
cause of  the  time  factor,  generally  only  exposed 
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coal  beds  could  be  examined.  Since  there  is  dense 
vegetation  on  the  Mt.  Gunnison  site,  few  coal  beds 
are  exposed,  and  only  one  (Sylvester  opening)  was 
described  in  the  narrative.  Given  the  age  and 
nature  of  the  study,  there  is  a  possibility  that  sig- 
nificant uninventoried  paleontological  resources 
exist  on  the  lease  area. 

9.  Comment  (BY  Commenter  35) 

On  page  495  (DES)  under  Topography,  in  the 
second  paragraph  it  is  indicated  that  "some  areas 
may  require  blasting  and  cliff  sealing."  This  should 
read  "in  addition. ..cliff  scaling." 

Response 

The  text  in  the  FES,  ARCO,  chapter  3,  Topog- 
raphy, has  been  corrected. 

10.  (BY  Commenter  35) 

Page  495;  the  third  paragraph  should  be  correct- 
ed to  state  that  alteration  of  the  surface  topography 
of  14  acres  will  occur  by  1985  and  30  acres  by 
1990,   not   35  and   50  acres  as  stated  in  the  text. 

Response 

The  text  in  the  FES,  ARCO,  chapter  3,  Topog- 
raphy, has  been  corrected. 

11.  Comment  (by  Commenter  35) 

Page  495:  It  is  indicated  that  a  small  area  of 
steepened  northfacing  slopes  will  be  created;  in  fact 
27  degrees  is  the  maximum  slope  of  the  existing 
landscape.  Therefore,  steepening  of  the  landscape 
by  the  addition  of  the  refuse  disposal  pile  will  not 
occur. 

Response 

The  original  ground  contour  of  the  refuse  dispos- 
al area  submitted  in  the  ARCO  mining  and  recla- 
mation plan  shows  3  to  5  percent  slopes  on  the 
area.  Twenty-seven  degrees  would  represent  a 
steepening  of  existing  topography. 

12.  Comment  (by  Commenter  35) 

ARCO  is  concerned  that  the  description  of  im- 
pacts to  result  from  subsidence  on  the  Mt.  Gunni- 
son Mine  property  is  inaccurate. 

Response 

The  text  in  the  FES,  ARCO,  chapter  3,  Topog- 
raphy, has  been  revised. 

13.  Comment  (by  Commenter  35) 

Under  Mineral  Resources,  (ARCO),  Coal,  the  F 
rider  seam  is  concluded  to  be  economical  to  mine. 
This  statement  lacks  support  within  the  draft  EIS 
and  should  be  omitted. 


Response 

Text  revised  (FES,  ARCO,  chapter  3,  Mineral 
Resources). 

14.  Comment  (by  Commenter  35) 

Under  Mineral  Resources  (ARCO),  Oil  and  Gas, 
it  should  be  emphasized  in  this  discussion  that  no 
oil  and  gas  reserves  have  been  discovered  in  the 
area  and  indeed  well  drilling  in  the  close  proximity 
of  the  mine  area  has  indicated  that  no  oil  and  gas 
reserves  are  present. 

Response 

As  noted  in  the  DES  (page  468),  the  potential 
for  discovery  of  oil  and  gas  under  the  Mt.  Gunni- 
son lease  area  is  very  slight. 

15.  Comment  (by  Commenter  35) 

On  page  517  (DES)  under  Mineral  Resource,  the 
last  few  sentences  seem  to  imply  that  the  mining  of 
the  F  coal  seam  will  result  in  the  loss  of  50  percent 
of  the  coal  seam  reserves.  It  should  be  emphasized 
that  longwall  mining  is  the  most  efficient  under- 
ground mining  method  now  available. 

Response 

Longwall  mining  is  only  slightly  more  efficient 
than  other  underground  methods.  Although  a 
greater  percentage  of  coal  in  the  longwall  panels  is 
removed,  the  size  of  the  barrier  pillars  required 
reduces  the  overall  recovery  rate  to  55  to  60  per- 
cent of  the  total  reserves. 

16.  Comment  (BY  Commenter  48) 

BLM  should  not  rely  heavily  on  company  data, 
but  should  conduct  its  own  studies  on  subsidence. 

Response 

The  text  in  the  FES,  ARCO,  chapter  3,  Topog- 
raphy, has  been  revised. 

Mid-Continent  Coal  and  Coke  Company 

17.  Comment  (BY  Commenter  id 

Page  541  (DES),  para.  1,  and  page  572,  para.  2 
under  Coal:  These  two  paragraphs  state  that  ap- 
proximately 40  to  50  percent  of  the  coal  would  be 
recovered  under  this  proposal;  however,  according 
to  the  narratives  presented,  and  the  data  in  table 
MA2-2,  that  recovery  rate  is  in  error.  Palisade  coal 
is  below  the  bed  under  consideration  and  mining 
Cameo  B  seam  probably  would  not  preclude  its 
recovery  in  the  future. 

Response 

The  recovery  figure  should  be  30  percent.  The 
text  in  the  FES,  Coal  Canyon,  chapter  3,  Mineral 
Resources,  has  been  corrected. 
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18.  Comment  (by  Commenter  id 

Recovering  7.36  million  tons  of  coal  from  the 
15.87  million  ton  reserves  in  the  Cameo  B  seam 
does  figure  out  to  be  48  percent  recovery  rate; 
however,  it  does  not  consider  the  coal  in  the 
Cameo  A  seam  that  will  be  lost  (paragraph  2  under 
Coal  on  page  573).  If  coal  in  the  Cameo  A  seam 
would  be  lost,  why  shouldn't  it  be  considered  in 
the  computation  of  the  recovery  rate?  What  effect 
would  mining  the  Cameo  B  seam  have  on  the 
future  recovery  of  coal  from  the  Carbonera  seam? 
We  believe  the  estimated  amount  of  coal  in  the 
Cameo  A  and  Carbonera  seams  should  be  included 
in  table  MA2-2.  All  coal  lost  to  future  recovery 
because  of  taking  the  proposed  action  should  be 
considered  in  computation  of  the  recovery  rate  to 
give  the  true  picture. 

Response 

The  text  in  the  FES,  Coal  Canyon,  Mineral  Re- 
sources, chapter  3  has  been  revised. 

19.  Comment  (by  Commenter  11  a) 

Pages  669  and  671  (chap.  1),  682  and  684  (chap. 
2),  712  (chap.  3),  and  726  (chap.  5),  <Coal<. 
There  appears  to  be  discrepancies  in  the  material 
presented  on  coal  on  the  pages  indicated.  We  are 
pointing  out  some  of  these  discrepancies,  which  we 
believe  need  to  be  corrected  to  help  readers  under- 
stand the  proposal  and  its  probable  impacts.  Figure 
G2-1  shows  four  major  coal  seams  with  a  split 
occurring  in  the  Cameo  B  seam,  whereas  in  chap- 
ter 1  it  states  there  are  five.  How  many  coal  seams 
are  there?  Figure  G2-1  shows  the  presence  of  the 
Carbonera  seam,  but  chapter  1  and  chapter  2  in  the 
text  makes  no  mention  of  it.  It  is  present  on  the 
adjacent  Mid-Continent  leases  according  to  those 
proposals.  Is  the  Carbonera  seam  present?  The  last 
sentence  in  Chapter  2  (p.  684)  states,  "The 
U.S.G.S.  estimated  the  total  in-place  coal  reserves 
for  the  Cameo  mine  as  45.82  million  tons  of  coal; 
the  U.S.G.S.  estimated  a  total  of  73.78  million  tons 
of  coal  reserves  under  lease  C-01538."  Which 
figure  is  correct?  How  much  total  in-place  coal  is 
estimated  on  the  Federal  lease?  How  much  on  the 
private  lease?  Chapter  1  states  30  million  tons  of 
coal  are  recoverable  by  underground  mining, 
whereas  chapter  3  and  5  estimates  22.91  million 
tons  would  be  recovered.  Which  recovery  figure  is 
correct?  Chapter  3  reports  22.91  million  tons  of 
coal  would  be  mined  and  would  constitute  approxi- 
mately 2.1  percent  of  the  total  coal  reserves  over 
42  inches  in  thickness  in  the  Mesa  County  portion 
of  the  Colorado  section  of  the  Bookcliffs  coal  field. 
What's  significant  about  that  in  this  proposal  con- 
sidering it  wasn't  important  enough  to  use  in  Mid- 
Continent's  proposals?  What  percent  recovery 
would  it  be  of  the  in-place  reserves  covered  by  the 


proposal?  Chapter  3  states  approximately  50  per- 
cent of  the  coal  reserves  would  be  recovered.  Is 
this  based  on  the  total  in-place  coal  reserves  or 
only  on  the  Cameo  B  seam,  including  its  splits? 
Chapter  3  states,  "This  is  the  most  efficient  method 
(room-and-pillar)  of  mining  the  leased  coal."  Based 
on  what  criteria?  According  to  Volume  1,  long- 
wall  mining  would  recover  a  greater  percentage  of 
coal.  In  view  of  all  the  conflicts,  we  believe  the 
discussion  of  coal  needs  a  complete  revision. 

Response 

Figure  G2-1  is  correct.  The  revised  Cameo  chap- 
ter 1  in  the  FES  discusses  only  the  Cameo  B  seam, 
which  is  the  seam  proposed  for  mining  under  Colo- 
rado's M&R  plan. 

The  estimated  in-place  reserves  under  the  Feder- 
al lease  total  73.78  million  tons;  the  private  reserves 
are  not  know.  The  Cameo  chapter  1  has  been  re- 
vised accordingly  for  the  FES,  and  the  figure  of 
45.82  million  tons  has  been  deleted. 

Recovery  is  estimated  to  be  22.91  million  tons, 
which  would  constitute  approximately  30  percent 
of  the  estimated  in-place  reserves  on  the  federal 
lease.  The  Cameo  chapters  1  and  3  have  been  cor- 
rected, and  the  reference  to  "total  coal  reserves 
over  42  inches..."  has  been  deleted  since  it  does  not 
seem  to  be  particularly  significant  information. 

Room-and-pillar  mining  would  represent  the 
most  efficient  mining  method  in  the  Cameo  mines 
because  of  anticipated  roof  conditions.  Longwall 
mining  requires  certain  very  specific  stratigraphic 
conditions  for  use.  Specifically,  it  requires  an  easily 
collapsed  roof  approximately  45  to  63  feet  above 
the  seam.  The  presence  of  rock  spars  would  also 
limit  the  use  of  longwall  methods. 

Sheridan  Enterprises 

20.  Comment  (by  Commenter  48) 

There  was  inadequate  consideration  of  subsi- 
dence impacts  on  the  Sheridan  site  (page  779,  784 
DES). 

Response 

As  discussed  in  the  text,  the  impacts  to  wildlife, 
grazing,  water  resources,  etc.,  resulting  from  subsi- 
dence on  the  Sheridan  lease  area  would  not  be 
significant.  It  should  be  noted  that  the  proposed 
mine  area  is  not  occupied  by  buildings,  roads,  or 
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pipelines.  Land  use  is  restricted  to  wildlife  habitat 
and  grazing. 

21.  Comment  (by  Commenter  sd 

Page  784  (DES),  paragraph  1:  the  life  of  the 
operation  should  be  estimated  at  25  years. 

Response 

The  text  in  the  FES,  Sheridan,  chapter  3,  Miner- 
al Resources  has  been  revised. 

22.  Comment  (By  Commenter  sd 

Page  807  (DES),  paragraph  1,  sentence  2:  The 
150  million  tons  of  coal  lost  due  to  current  mining 
methods  is  obviously  a  mistake. 

Response 

The  correct  figure  is  slightly  over  100  million 
tons.  The  text  in  the  FES,  Sheridan,  chapter  7  has 
been  revised. 

All  Site  Specifics 

23.  Comment  (BY  Commenter  25) 

The  OEC  is  also  interested  in  having  the  long- 
wall  mining  technique  be  employed  where  coal  bed 
characteristics  allow. 

Response 

Federal  regulations  contained  in  30(CFR):  211 
require  maximum  economic  recovery  by  mining 
operations  on  federal  leases.  It  should  be  noted  that 
of  the  six  site-specific  mining  plans,  five  would  use 
longwall  mining  techniques  and  the  sixth  would 
use  longwall  methods  if  they  are  feasible  for  the 
roof  conditions  encountered.  Room-and-pillar 
mining  will  be  used  only  where  irregular  reserves 
make  longwall  impossible. 

24.  Comment  (by  Commenters  6,  39,  id 

The  effects  and  magnitude  of  subsidence  follow- 
ing mining  in  areas  on  uneven  topography  on  sur- 
face and  ground  water  patterns,  and  the  hydrologic 
balance  have  not  been  adequately  assessed  and  ac- 
cording to  the  ES,  are  not  well  understood. 

Response 

The  effects  of  subsidence  in  ragged  topography 
is  not  well  understood.  However,  in  each  site-spe- 
cific impact  analysis  an  estimate  of  maximum  subsi- 
dence as  well  as  a  broad  range  of  potential  impacts 
were  given.  This  description  was  intended  to 
depict  a  worst  case  possibility  which  could  result 
from  the  proposed  action  (see  FES,  all  sites,  chap- 
ter 3,  Topography). 

25.  Comment  (by  Commenters  ii,  47) 

Recovery  rates  for  underground  mines  of  50  per- 
cent are  too  low  and  should  be  increased  in  order 


to   avoid    to   some   extent    the   magnitude   of  the 
mining  impacts  and  better  utilize  the  resource. 

Response 

The  recovery  rate  is  the  best  achievable  with 
current  mining  technology  in  this  area,  while  main- 
taining an  acceptable  level  of  safety.  Higher  under- 
ground recovery  rates  reported  in  other  parts  of 
the  world  also  experience  unacceptable  frequencies 
of  roof  falls  and  other  mining  accidents.  In  addi- 
tion, under  diligent  development  and  continuous 
operation  requirements,  operators  must  develop 
their  leases  within  a  time  period  or  lose  them,  and 
therefore  cannot  wait  for  later,  possibly  improved 
technology. 

Regional 

26.  Comment  (by  Commenter  id 

Regional,  chapter  2,  page  81,  para.  3  under  Coal 
(on  page  79)  "...  seams  exceeding  28  inches  ..." 
Shouldn't  this  read  "...seams  exceeding  48 
inches..."? 

Response 
The  28  inches  stated  in  the  text  is  correct. 

27.  Comment  (By  Commenter  id 

Regional,  chapter  4,  page  228,  para.  3  under 
Coal  states,  "Although  today  this  coal  is  consid- 
ered to  be  unrecoverable,  advances  in  mining  may 
make  it  available  at  some  future  date."  What  evi- 
dence do  you  have  that  there  are  any  advances  in 
mining    technology    to  support  such  a   statenient? 


Response 

The  section  was  left  in  the  FES  as  a  valid  state- 
ment of  existing  conditions.  However,  it  is  not  pos- 
sible to  predict  when  or  how  mining  technology 
will  advance  to  the  point  where  recovery  would  be 
feasible. 

28.  Comment  (by  Commenter  i9) 

Specifically,  on  pages  34  and  228  (DES)  there  is 
an    error    regarding  rock    dust.    It    suppresses 

propagation  of  fire  and  explosion  by        controlling 
coal  dusi,  not  gases. 

Response 

The  text  in  the  FES  (volume  1,  chapter  1,  Min- 
eral Resources,  chapter  4)  has  been  corrected. 

29.  Comment  (by  Commenter  23) 

Inadequate  use  was  made  of  recent  published  and 
unpublished  geologic  studies  done  in  the  subject 
region  (such  as  the  CGS  and  USGS  currently  are 
doing).  The  main  reference  used  appears  to  have 
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been  E.  R.  Landis'  classic  study  published  in  1959 
as  USGS  Bulletin  1072C. 

Response 

The  study  referenced  is  the  most  complete  pub- 
lished report  on  the  entire  region. 

30.  Comment  (by  Commenter  23) 

Likewise,  modern  data  were  not  adequately  uti- 
lized in  the  sections  on  oil  and  gas  resources  (these 
sections  are  weak).  Reference  should  have  been 
made  to  the  appropriate  Colorado  Revised  Statutes 
1973  (e.g.,  Article  61-34-61-101  to  34-61-104,  rev. 
1977),  dealing  with  bor***holes  penetrating  coal 
seams,  etc. 

Response 

Data  on  oil  and  gas  resources  were  obtained 
from  the  Oil  and  Gas  Supervisor,  USGS,  Grand 
Junction,  Colorado.  References  to  the  Colorado 
Revised  Statutes  mentioned  in  the  comment  have 
been  added  to  the  FES  (volume  1,  chapter  4,  Min- 
eral Resources:  Oil  and  Gas). 

31.  Comment  (by  Commenter  35) 

On  page  302  (DES)  under  Topography,  a  state- 
ment is  made  that  damage  will  result  to  underlying 
coal  beds  due  to  the  proposed  action.  Subsidence 
does  not  cause  damage  to  underlying  coal  beds  and 
this  reference  should  be  deleted. 

Response 

The  text  in  the  FES,  regional,  chapter  5,  Topog- 
raphy has  been  revised. 

WATER  RESOURCES 
Anschutz  Coal  Corporation 

1.  Comment  (by  Commenter  5) 

Page  428  (DES):  The  statement  is  made  in  para- 
graph 8  that  "riprap  of  a  minimum  size  of  6  inches 
is  not  adequate  to  withstand  flow  velocities  of  20 
cfs,  let  alone  the  nearly  4,000  cfs  which  would 
result  from  flood  waters  of  a  100-year  frequency." 
Some  clarification  may  be  desirable  since  flow  ve- 
locities are  not  measured  in  cfs,  nor  is  a  6-inch 
minimum  size  riprap  indicative  of  the  withstanding 
force,  particularly  if  there  is  a  gradation  of  larger 
stone  making  up  the  riprap. 

Response 

Water  Resources  has  been  completely  rewritten 
for  the  FES,  and  the  discussion  of  flood  hazard  has 
been  clarified. 

2.  Comment  (by  Commenter  34) 

Page  428  (DES)  under  Water  Resources:  "Drain- 
age within  the  mining  site  has  been  under  designed 
and  does  not  comply  with  30(CFR):  717.17,  which 


established  the  lO-year/24-hour  frequency  storm  as 
the  minimum  storm  size  to  be  used  in  the  design  of 
drainage  systems."  A  careful  review  of  the  site 
drainage  plan  included  in  the  mining  plan  will 
reveal  that  it  uses  a  25-year/24-hour  precipitation 
event  as  the  basis  for  design. 

Response 

Text  revised  (FES,  volume  2,  Anschutz  site-spe- 
cific, chapter  3,  Water  Resources). 

3.  Comment  (by  Commenter  9) 

Page  401  (DES):  We  quesfion  the  "absolute" 
water  right  owned  by  Anschutz. 

Response 

Applications  No.  W-2979  and  W-2980  were  ap- 
proved by  and  in  the  District  Court  for  Water 
Division  No.  5,  State  of  Colorado,  on  March  28, 
1977,  giving  North  Thompson  Creek  No.  1  Mine 
0.2222  cubic  foot  per  second  (cfs)  of  water  and 
North  Thompson  Creek  No.  3  Mine  0.0462  cfs  of 
water  "for  industrial,  milling,  domestic,  irrigation, 
and  commercial  uses,"  with  appropriation  dates  of 
June  30,  1963,  and  December  31,  1962,  respective- 
ly, "absolutely  and  unconditionally..."  to  mine 
water. 

4.  Comment  (by  Commenters  20,  34) 

Reference  is  made  to  taking  water  out  of  North 
Thompson  Creek,  on  Page  391  (DES),  and 
throughout  the  ES.  For  the  total  operation,  at  full 
production,  water  usage  should  equal  the  water 
pumped:  any  excess  water  would  be  stored  in  a 
mine  reservoir  for  future  mine  usage.  The  state  of 
Colorado  has  decreed  to  Anschutz  (Applications 
W-2979  and  W-2980,  March  28,  1977),  water  rights 
for  ground  water  found  within  the  mines.  Anschutz 
is  not  currently  using  any  water  from  North 
Thompson  Creek  nor  does  it  have  the  water  rights 
to  do  so. 

Response 

Text  revised  (FES,  volume  2,  Anschutz  site-spe- 
cific, chapter  2,  Water  Resources). 

5.  Comment  (by  Commenter  34) 

Page  439  (DES):  The  flood  control  measures 
required  under  Anschutz  Mitigating  Measure  No.  3 
are  unreasonable  and  not  required  by  law. 

Response 

The  analysis  of  flood  hazard  has  been  revised 
(FES,  volume  2,  Anschutz  site-specific,  chapter  3, 
Water  Resources),  and  as  a  result  Anschutz  Miti- 
gating Measure  No.  3  (DES)  has  been  deleted  from 
the  FES  as  unnecessary. 
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6.  Comment  (by  Commenter  34) 

Page  439  (DES),  Anschutz  Mitigating  Measure 
No.  4:  "Zero  discharge  from  sediment  and  sewage 
ponds  will  be  achieved  by  pumping  any  overflow 
water  to  the  proposed  irrigation  system.  Low  flows 
in  North  Thompson  Creek  cannot  assimilate  this 
overflow  without  degradation  to  the  stream."  With 
construction  of  a  mine  discharge  reservoir  no  un- 
treated water  would  leave  the  sewage  treatment 
system.  The  effluent  from  this  system  will  most 
likely  be  of  sufficient  quality  to  cause  no  adverse 
affects  to  the  hydrologic  balance  of  the  stream. 
However,  as  a  prudent  measure  of  water  conserva- 
tion for  mine  operation  usage  it  could  be  pumped 
to  the  reservoir  also. 

Response 

The  Water  Resources  impacts  section  has  been 
revised  (FES,  volume  2,  Anschutz  site-specific, 
chapter  3),  and  as  a  result  this  mitigating  measure 
has  been  deleted  from  the  FES  as  unnecessary  in 
the  light  of  existing  federal  regulations. 

7.  Comment  (by  Commenters  13,  48) 

Anschutz  is  located  within  the  drainage  bottom 
of  North  Thompson  Creek.  A  100-year  storm 
would  potentially  cause  severe  degradation  of  the 
aquatic  habitat  of  North  Thompson  Creek,  due  to 
the  presence  or  planned  existence  of  mine  portals, 
roads,  water  treatment  facilities,  a  coal  washing 
plant,  sediment  control  structures,  etc.  Mitigating 
Measure  3,  on  page  439  (DES),  states  that  cement 
retaining  walls  of  sufficient  height  and  thickness  to 
withstand  a  peak  flood  of  5,000  cfs,  will  be  con- 
structed in  place  of  the  proposed  berms.  The  ES 
should  contain  a  comprehensive  discussion  of  this 
proposed  concrete  retaining  wall,  i.e.,  its  feasibility, 
impact  on  the  aquatic  habitat,  etc.,  for  public  com- 
ment purposes. 

Response 

See  response  to  Water  Resources  Comment  5. 

8.  Comment  (by  Commenters  20,  32,  48) 

During  dry  years,  the  Anschutz  mining  oper- 
ation may  not  be  able  to  obtain  enough  water  from 
either  ground  water  pumped  from  the  mine  or  sur- 
face water  from  water  rights. 

Response 

The  effects  of  mining  private  and  federal  coal  by 
Anschutz  have  been  reanalyzed  (FES,  volume  2, 
Anschutz  site-specific.  Water  Resources  in  chapter 
2  under  Future  Environment  Without  the  Proposal 
and  in  chapter  3).  It  is  felt  that  ground  water  from 
the  mines  would  be  more  than  sufficient  for  mining 
operations. 


9.  Comment  (BY  Commenter  48) 

Impacts  to  the  quality  of  ground  water  due  to 
the  North  Thompson  Creek  mines  have  not  been 
adequately  assessed. 

Response 

Water  Resources  sections  throughout  the  Ans- 
chutz site-specific  have  been  substantially  rewritten 
for  the  FES. 

10.  Comment  (by  Commenter  48) 

The  Anschutz  proposed  action  should  include  a 
surface  and  ground  water  monitoring  plan. 

Response 

Federal  regulation  30(CFR):  817.52  will  require 
monitoring  of  surface  and  ground  water. 

11.  Comment  (by  Commenter  48) 

The  absence  of  any  analysis  of  the  hydrologic 
impacts  of  the  access  road  to  the  Anschutz  mine 
site  is  troubling. 

Response 

The   road   is  part   of  the  existing  environment. 

12.  Comment  (BY  Commenter  48) 

Page  390:  The  statement  is  made  that  "Anschutz 
has  prepared  the  facility  site  by  leveling  the  flood 
plain  area  north  of  Thompson  Creek  and  using 
previous  coal  spoil  as  fill".  There  is  no  discussion 
or  analysis  of  this  activity,  with  regard  to  the 
extent  of  compliance  with  the  Surface  Mining  Con- 
trol and  Reclamation  Act  of  1977  and  the  interim 
regulations  promulgated  thereunder  in  30(CFR): 
715.15,  717.17;  or  of  Executive  Order  11988  (May 
21,  1977)  which  is  directed  at  protecting  flood 
plain  areas  from  federally-facilitated  development. 

Response 

The  facility  site  is  part  of  the  existing  environ- 
ment. This  fact  was  not  clear  in  the  DES,  and  the 
FES  has  been  revised  to  clarify  the  difference  be- 
tween ongoing  private  development  and  the  pro- 
posed mining  of  federal  coal. 

13.  Comment  (by  Commenter  32) 

The  BLM  should  identify  and  analyze  the  level 
short  of  full  production  at  which  the  North 
Thompson  Creek  mines  would  be  operated  if  the 
0.2684  cfs  were  not  available.  The  BLM  should 
analyze  the  effect  of  a  reduced  level  of  operation 
on  the  perceived  benefits  likely  to  result  from 
granting  the  leases. 

Response 

A  reanalysis  of  ground  water  identified  a  signifi- 
cant excess  of  mine  water.  Therefore,  a  reduced 
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production  level  caused  by  lack  of  water  is  not 
anticipated.  (See  FES,  volume  2,  Anschutz  site- 
specific,  chapter  2,  Future  Environment  Without 
the  Proposal,  Water  Resources,  and  chapter  3, 
Water  Resources.) 

Anschutz  proposed  mining  and  reclamation 
(M&R)  plan  is  for  existing  federal  leases.  The  pro- 
posed federal  action  is  the  review  and  considera- 
tion for  approval  of  the  M&R  plan;  no  new  leasing 
is  being  proposed. 

14.  Comment  (by  Commenter  32) 

The  BLM  should  analyze  the  effect  of  the  re- 
duced water  supply  at  the  Anschutz  operation  on 
suggested  strategies  to  mitigate  adverse  environ- 
mental impacts  from  coal  operations,  e.g.,  spraying 
to  reduce  fugitive  coal  dust. 

Response 

See  response  to  Water  Resources  Comment  13, 
above. 

15.  Comment  (by  Commenter  15 ) 

Page  439  (DES),  Mitigating  Measure  4:  Is  over- 
flow water  suitable  for  irrigation  use  as  proposed? 
Define  the  constituents  of  the  overflow  and  assess 
the  effects  on  crops  and  ground  water.  Use  of  best 
available  technology  is  required  to  protect  the 
ground  water  from  seepage  and  other  contamina- 
tion. 

Response 

Water  Resources  throughout  the  Anschutz  site- 
specific  has  been  rewritten  for  the  FES,  and  this 
mitigating  measure  has  been  deleted  based  on  new 
analysis  of  impacts.  Overflow  water  would  not  be 
suitable  for  irrigation,  and  disposal  of  excess  water 
would  be  a  problem  for  the  mining  operation  (see 
FES,  volume  2,  Anschutz  site-specific,  Water  Re- 
sources sections  in  chapter  2,  Future  Environment 
Without  the  Proposal,  chapter  3,  and  chapter  5). 

16.  Comment  (by  Commenter  15) 

Page  402:  A  verbal  description  of  the  sampling 
locations  for  data  presented  in  Table  A23  would  be 
helpful.  In  reviewing  the  data  plus  data  in  the  files, 
North  Thompson  Creek  would  be  considered  a 
good  quality  stream  as  opposed  to  a  fair  to  poor 
quality  stream  as  reported  in  the  ES. 

Response 

The  water  resources  sections  of  the  Anschutz 
site-specific  have  been  completely  revised  through- 
out the  FES. 

17.  Comment  (by  Commenter  6) 

What  is  the  quality  of  runoff  from  the  present 
refuse  pile? 


Response 

Discussion  of  present  water  quality  in  North 
Thompson  Creek  above  and  below  the  mine  site 
can  be  found  in  the  revised  Water  Resources,  chap- 
ter 2  under  Existing  Environment  (FES,  volume  2, 
Anschutz  site  specific). 

18.  Comment  (by  Commenter  6) 

Will  expected  subsidence  affect  any  water  re- 
sources of  the  area  (DES,  page  428)? 

Response 

Temporary  disruption  of  surface  water  is  pre- 
dicted as  a  result  of  subsidence  induced  by  mining 
private  coal;  see  the  revised  Water  Resources, 
chapter  2  under  Future  Environment  without  the 
Proposal  for  further  discussion  (FES,  volume  2, 
Anschutz  site  specific). 

19.  Comment  (by  Commenter  6) 

The  impacts  associated  with  construction  of  Ans- 
chutz' coal  loadout  facilities  in  Carbondale  should 
be  analyzed  along  with  other  impacts  of  the  North 
Thompson  Creek  Mines'  operations.  Since  we  un- 
derstand that  these  facilities  would  be  located  in  an 
area  that  may  be  classified  as  an  alluvial  valley 
floor,  special  attention  should  be  given  to  the  OSM 
rules  regarding  mine-related  activities  in  alluvial 
valley  floors. 

Response 

Very  little  information  is  available  from  Ans- 
chutz on  the  proposed  loadout  facilities.  The  loa- 
dout will  be  developed  on  private  land  as  part  of 
Anschutz  ongoing  operation  to  mine  private  coal, 
whether  or  not  the  M&R  plan  to  mine  federal  coal 
is  approved. 

Atlantic  RichHeld  Company 

20.  Comment  (by  Commenters  31,  35,  46,  and 

49) 

Page  525  (DES):  Although  ARCO  Mifigating 
Measure  1  indicates  that  agreement  with  only  one 
irrigation  company  needs  to  be  made,  it  is  our 
belief  that  every  ditch  taking  water  from  Minneso- 
ta Creek  can  be  affected.  Therefore  ARCO  must 
reach  agreement  with  all  persons  or  companies 
owning  ditches  taking  water  from  the  creek.  Three 
perennial  tributaries  to  the  East  Fork  of  Minnesota 
Creek,  Lake,  South  Prong,  and  Horse  Creek  all 
cross  the  area  to  be  mined  by  ARCO,  see  map 
AR12,  Page  454.  If  subsidence  occurs  as  is  expect- 
ed when  mining  the  F  seam,  page  495,  water  in 
these  creeks  could  be  diverted  to  underground  and 
would  no  longer  be  available  for  surface  water 
decrees  which  date  back  to  the  1880s. 
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Response 

The  mitigating  measure  has  been  deleted  from 
the  FES.  With  respect  to  one  party  interrupting 
the  decreed  water  right  of  another  party,  both 
Colorado  water  law  and  federal  mining  law  ad- 
dress legal  liability  and  responsibility  for  replace- 
ment or  compensation  of  losses  (See  FES,  volume 
2,  Atlantic  Richfield  site-specific,  chapter  3,  Water 
Resources,  for  further  discussion  of  impacts.) 

21.  Comment  (by  Commenter  46) 

Since  the  quantity  of  water  flowing  is  unknown, 
it  is  important  that  gauging  stations  be  installed 
immediately  on  both  edges  of  the  leased  area  on 
each  tributary.  In  this  way,  loss  of  water,  if  any, 
could  be  detected  as  mining  progresses.  The  data 
are  needed  now  to  have  a  base  line  measurement. 
ARCO  should  install  the  gauging  stations  which 
should  be  monitored  by  the  State  Water  Commis- 
sioner. 

Response 

The  DES  was  in  error  regarding  gaging  stations: 
Atlantic  Richfield  Company  (ARCO)  has  estab- 
lished two  gaging  stations  on  the  Dry  Fork  of 
Minnesota  Creek  (see  map  AR21,  chapter  2,  FES) 
although  only  one  year  of  record  is  available. 
Available  runoff  data  for  this  and  other  surface 
drainages  in  the  lease  area  are  summarized  in  table 
AR23  (chapter  2,  FES). 

22.  Comment  (by  Commenter  36) 

Pages  472  and  480:  There  is  some  out  of  date 
and  erroneous  information  concerning  the  Beaver 
Reservoir.  The  maximum  depth  of  water  allowed 
by  the  state  in  July,  1978,  was  80  feet  which  is 
1,330  acre-feet.  This  restriction  is  only  temporary 
until  additional  repairs  can  be  made  to  the  dam. 
The  total  decreed  capacity  is  1,620  acre-feet.  This 
is  considerably  more  than  indicated  in  the  report. 

Response 

Text  revised  (FES,  volume  2,  ARCO  site-specif- 
ic, chapter  2,  Water  Resources). 

23.  Comment  (by  Commenters  31,  39,  43,  48, 

AND   49) 

In  the  area  of  tailings  ponds,  I  am  concerned 
about  the  possible  contamination  of  the  Gunnison 
River,  in  the  event  of  a  failure  of  such  ponds  to 
completely  contain  wastes  from  the  ARCO  oper- 
ation. 

Response 

The  discussion  in  the  DES  was  misleading.  The 
statements  under  Soils,  chapter  3,  in  each  site-spe- 
cific that  "there  is  a  93  (to  99)  percent  chance  of 
exceeding  the  designed  value"  have  been  deleted 


from  the  FES.  Even  if  the  capacities  are  exceeded, 
the  structures  will  continue  to  function.  Regulation 
30(CFR):  817.46  states  that  these  structures  must 
completely  contain  all  runoff  from  the  lOyear/24- 
hour  precipitation  event.  Spillway  systems  from 
these  structures  must,  at  a  minimum,  be  designed  to 
safely  discharge  the  peak  runoff  from  a  precipita- 
tion event  with  a  25-year  recurrence  interval.  In 
addition,  if  a  reservoir  has  a  capacity  of  more  than 
20  acre-feet  or  a  dam  higher  than  20  feet,  the 
spillway  must  be  able  to  safely  discharge  the  runoff 
resulting  from  a  lOO-year/6-hour  precipitation 
event.  In  situations  where  water  is  spilled  from 
pond  spillways,  the  trap  efficiency  of  suspended 
sediments  may  still  exceed  50  percent,  which  is  an 
improvement  over  the  total  suspended  sediment 
loads  of  the  natural  runoff  water  from  within  the 
ES  area  under  similar  storm  events.  (See  FES, 
volume  2,  ARCO  site-specific,  chapter  3,  Water 
Resources,  for  a  revised  analysis  of  impacts.) 

24.  Comment  (BY  Commenters  31,  48) 

Page  501  (DES):  "The  construction  of  the  access 
road  south  of  the  North  Fork  River  creates  a  po- 
tentially severe  impact  on  the  river"  due  to  pollut- 
ed runoff.  Since  this  road  is  ARCO's  access  road, 
they  should  be  required  to  collect  all  runoff,  and 
treat  it  carefully  to  avoid  increased  oil  and  grease 
concentrations  in  the  North  Fork. 

Response 

The  Office  of  Surface  Mining  Reclamation  and 
Enforcement  has  regulations  which  require  all  coal 
mines  to  pass  all  drainage  from  disturbed  areas 
through  sedimentation  pond(s)  or  a  treatment  facili- 
ty before  it  leaves  an  area.  These  regulations  do 
not  establish  effluent  limits  on  oil  and  grease.  How- 
ever, the  Federal  Water  Pollution  Control  Act  and 
the  Colorado  Water  Quality  Control  Act  require 
an  NPDES  permit  be  issued  before  discharging 
effluent  into  Colorado  waters.  This  permit  does 
place  limits  on  oil  and  grease,  and  thus  will  place 
controls  on  ARCO. 

25.  Comment  (BY  Commenter  35) 

Page  472  (DES):  Under  Water  Quality,  it  is 
stated  that  no  water  samples  have  been  collected 
on  Sylvester  Gulch  and  that  no  water  quality  data 
for  the  ground  water  on  the  Mt.  Gunnison  proper- 
ty exists.  Such  data  have  been  collected  by  our 
consultants  and  is  available  to  the  BLM  upon  re- 
quest. 

Response 

These  data  have  been  made  available  to  BLM 
and  have  been  included  in  the  revised  water  re- 
sources sections  in  the  FES  (ARCO  Site-specific). 
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26.  Comment  (by  Commenter  15) 

Since  Sylvester  Gulch  is  a  perennial  stream, 
there  is  no  reason  why  water  quality  data  cannot 
be  presented  in  the  ES. 

Response 

See  Water  Resources  Comment  25,  above. 

27.  Comment  (by  Commenter  35) 

Page  501  (DES):  Under  Ground  Water,  it  is 
stated  that  although  the  Bear  Mine  is  dry,  water  is 
expected  to  be  found  within  the  ARCO  Mine. 
However,  there  is  no  explanation  of  why  water  is 
expected  within  the  ARCO  Mine.  This  should  be 
clarified. 

Response 

See  revised  ground  water  section  under  Water 
Resources,  chapter  2,  ARCO  site-specific,  volume 
2,  FES. 

28.  Comment  (BY  Commenter  35) 

Page  501  (DES):  It  is  stated  that  domestic  wells 
within  the  North  Fork  Valley  utilize  ground  water 
found  in  the  alluvial  valley  bottom.  It  then  goes  on 
to  say  that  the  Mesaverde  formation  is  below  this 
alluvium  when  in  fact  the  Mesaverde  formation  is 
both  above  and  below  the  alluvium. 

Response 

See  revised  ground  water  section  under  Water 
Resources,  chapter  2,  ARCO  site-specific,  volume 
2,  FES. 

29.  Comment  (by  Commenter  35) 

Page  501  (DES):  Under  Water  Quality,  the  state- 
ment is  made  that  "Increases  in  suspended  sedi- 
ments, oil  and  grease,  and  salts  would  occur." 
However,  in  other  portions  of  the  ES  it  is  assumed 
that  the  sedimentation  ponds  required  by  OSM  reg- 
ulations are  included  in  the  Mine  Plan.  This  is  an 
accurate  assumption  and  the  sedimentation  ponds 
will  minimize  these  potential  problems. 

Response 

See  revised  surface  water  section  under  Water 
Resources,  chapter  3,  ARCO  site-specific,  volume 
2,  FES.  See  also  Water  Resources  Comments  23 
and  24  above. 

30.  Comment  (BY  Commenter  35) 

Page  501  (DES):  Under  Flood  Hazards,  it  is 
indicated  that  half  of  the  refuse  pile  would  be 
within  an  unnamed  dry  drainage  located  to  the 
west  of  the  facilities.  This  is  an  inaccurate  state- 
ment because  refuse  pile  is  not  located  in  a  stream 
drainage. 


Response 

See  revised  flood  hazard  section  under  Water 
Resources,   ARCO   site  specific,   volume   2,   FES. 

31.  Comment  (by  Commenter  35) 

Page  515  (DES):  Under  ARCO  Mitigating  Meas- 
ure No.  2,  other  than  specifying  the  method  of 
compliance,  we  have  no  major  objection  to  this 
condition.  There  may  be  better  ways  of  providing 
this  control  protection  and,  therefore,  we  prefer  to 
see  a  specification  of  objective  rather  than  control 
techniques. 

Response 

The  Water  Resources  impact  analysis  has  been 
revised  (see  FES,  volume  2,  ARCO  site-specific, 
chapter  3  ).  As  a  result,  this  mitigating  measure  has 
been  deleted  from  the  FES. 

32.  Comment  (by  Commenter  35) 

Page  234  (DES):  Under  Water  Resources,  Water 
Supply,  it  is  indicated  that  none  of  the  coal  mining 
companies  have  indicated  an  intent  to  file  for  water 
rights  for  the  water  to  be  used  within  their  mines 
which  is  derived  from  gound  water.  Atlantic  Rich- 
field Company  does  intend  to  file  for  water  rights 
for  the  use  of  ground  water  within  their  mines  but 
has  not  done  so  at  the  present  time.  We  are  well 
aware  of  Colorado  water  law  and  will  comply 
with  the  law  in  all  respects. 

Response 

Text  revised  (FES,  volume  2,  ARCO  site-specif- 
ic,  chapter   2,   Water   Resources:   Surface   Water). 

33.  Comment  (by  Commenters  20,  48,  58) 

The  National  Wildlife  Federation  feels  that 
greater  concern  should  be  given  to  the  fact  that 
ARCO  intends  to  utilize  a  15.0  cfs  conditional 
water  right  out  of  the  North  Fork  of  the  Gunnison 
River.  There  is  no  analysis  of  the  conditional  water 
right  associated  with  the  Mt.  Gunnison-Pipeline, 
i.e.,  size  of  the  pipeline,  expected  completion  date, 
date  for  first  step,  etc.  There  is  also  no  indication 
how  much  water  is  available  from  the  Turner 
Ditch  Company  (table  ARll,  DES). 

Response 

ARCO  has  indicated  that  the  company  would 
divert  water  only  during  high  flow  and  would 
store  that  water  in  facilities  located  on  the  lease 
tract.  No  information  was  made  available  on  the 
Mt.  Gunnison  Pipeline  beyond  the  fact  that  one 
was  planned.  Without  the  water  right  from  this 
pipeline,  however,  and  assuming  ARCO  constructs 
a  water  storage  system,  ARCO  has  1.6  cubic  feet 
per  second  (cfs)  of  water  from  the  other  rights 
owned  by  the  company.  In  addition,  as  much  as  1 
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cfs  of  ground  water  is  expected  from  the  mine  as 
discussed  in  the  ground  water  section  of  the  re- 
vised Water  Resources  (FES,  volume  2,  ARCO 
site-specific,  chapter  3).  This  would  be  adequate  to 
meet  the  needs  of  the  mining  operation  (approxi- 
mately 1.33  cfs  per  year).  Table  ARll,  ARCO 
Water  Rights,  has  been  revised  to  include  informa- 
tion on  the  Turner  Ditch  Company. 

34.  Comment  (by  Commenter  48) 

The  ARCO  site-specific  ES  contains  an  inad- 
equate discussion  of  proposed  surface  and  ground 
water  monitoring  systems. 

Response 

Federal  regulation  30(CFR):  817.52  will  require 
monitoring  of  surface  and  ground  water. 

35.  Comment  (by  Commenter  13) 

It  is  probably  impossible  for  ARCO  to  build  a 
railroad  siding  along  a  very  narrow  strip  between 
Highway  135  and  North  Fork  of  the  Gunnison 
without  considerable  damage  to  the  River  bank 
and  high  sedimentation  loss  to  the  river. 

Response 

No  plans  showing  the  proposed  railroad  siding 
locations  have  been  submitted  to  BLM.  However, 
based  on  verbal  descriptions,  the  tracks  would 
come  off  an  existing  line  and  would  occupy  the 
already  disturbed  area  at  the  Bear  Mine.  Also, 
30(CFR):  817.42(a)  states,  "All  drainage  from  the 
disturbed  area,. ..shall  be  passed  through  a  sedimen- 
tation pond,  a  series  of  sedimentation  ponds,  or  a 
treatment  facility..."  Thus,  this  impact  is  regulated 
by  the  Office  of  Surface  Mining  Reclamation  and 
Enforcement,  and  if  sedimentation  ponds  cannot  be 
built,  then  the  runoff  from  the  disturbed  area 
would  be  controlled  and  treated. 

36.  Comment  <by  Commenter  i3) 

The  Mt.  Gunnison  mine  facilities  are  located  on 
the  flood  plain  and  will  be  highly  susceptible  to 
flooding. 

Response 

With  the  exception  of  the  rail  loadout  facilities, 
the  ARCO  facilities  are  located  from  40  to  200  feet 
above  the  North  Fork  Gunnison  River.  Based  on 
the  Manual  For  Estimating  Flood  Characteristics  of 
Natural-Flow  Streams  in  Colorado,  Technical 
Manual  No.  1  (Colorado  Water*  Conservation 
Board  1976),  the  depth  of  water  above  the  level  of 
the  river  at  the  mine  site  which  would  be  generat- 
ed from  the  500-year  flooding  event  would  be  8.9 
feet.  This  is  well  below  the  mining  facilities.  The 
facilities  referred  to  at  an  elevation  of  6,043.7  feet 
are    those    of   the    Bear    Mine.    ARCO's    facilities 


would  be  on  the  bench  marked  (elevation)  6,298.5 
and  6,293.0.  The  silos  would  be  on  a  lower  bench 
marked  Elevation  6,072.  It  should  also  be  noted 
that  the  9-foot  flood  depth  is  based  on  natural 
drainage  system  and  that  a  reservoir,  Paonia  Reser- 
voir, exists  above  the  confluence  with  Anthracite 
Creek.  The  loadout  facility  is  therefore  unlikely  to 
be  susceptible  to  flooding. 

37.  Comment  (by  Commenter  9) 

Page  458  (DES):  Tables  such  as  ARl-1  on 
ARCO  water  rights  should  list  priority  dates  to 
provide  more  meaningful  data. 

Response 

Copies  of  water  rights  were  requested  but  never 
supplied  by  ARCO.  However,  as  indicated  in  chap- 
ter 2,  Water  Resources  (FES),  ARCO's  water 
rights  are  junior  rights.  See  also  Water  Resources 
Comment  33,  above. 

38.  Comment  (by  Commenter  6) 

Is  any  site-specific  ground  water  quantity  and 
quality  information  available  (DES,  page  472)? 
Given  the  apparent  lack  of  understanding  of  site- 
specific  ground  water  conditions,  what  is  the  basis 
for  the  statement  that  changes  in  the  water  table 
will  be  "small"  (DES,  page  500)?  Adverse  impacts 
on  water  resources  should  include  water  quality 
impacts  (particularly  salinity  impacts)  and  impacts 
to  the  Minnesota  Creek  drainages  due  to  subsi- 
dence (DES,  page  517). 

Response 

Water  Resources  sections  throughout  the  ARCO 
site  specific  have  been  substantially  rewritten  for 
the  FES  (volume  2).  These  revisions  include  addi- 
tional information  on  ground  water  and  water  qual- 
ity in  chapter  2  and  additional  analysis  of  impacts 
on  water  quantity  and  quality  (including  salinity)  in 
chapter  3.  Impacts  of  subsidence  on  water  re- 
sources have  also  been  more  thoroughly  analyzed 
in  chapter  3.  The  reference  to  the  water  table  men- 
tioned in  the  comment  has  been  deleted  from  the 
FES  because  of  revised  impact  analysis. 

39.  Comment  (by  Commenter  6) 

What  uses  might  be  affected  if  subsidence  seri- 
ously impacts  the  Minnesota  Creek  drainages 
(DES,  page  501)? 

Response 

After  1990,  agricultural  users  of  water  stored  in 
Minnesota  Reservoir  could  be  impacted  by  reduced 
runoff  reaching  the  reservoir.  In  addition,  aquatic 
species,  particularly  trout,  could  be  affected  by  in- 
creased dissolved-solids  concentrations  to  the 
North   Fork   River  during   low-flow   periods.   See 
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revised  Water  Resources  and  Aquatic  Biology  in 
chapter  3  of  the  FES  (volume  2,  ARCO  site  specif- 
ic). 

40.  Comment  (by  Commenter  6) 

Sediment  ponds  should  be  provided  at  the  toe  of 
the  refuse  disposal  pile  to  catch  and  treat  runoff 
from  the  embankment  and  drains  (DES,  page  457). 

Response 

ARCO's  M&R  plan  includes  general  proposals 
for  a  drainage  diversion  system  and  runoff  monitor- 
ing and  treatment  facilities.  These  proposals  must 
be  reviewed  for  compliance  with  appropriate  feder- 
al regulations.  Sediment  control  structures  must  be 
designed,  constructed,  and  monitored  in  compli- 
ance with  regulation  30(CFR):  717. 

41.  Comment  (By  Commenter  6) 

How  will  treating  the  runoff  water  to  comply 
with  state  or  federal  effluent  limits  before  releasing 
it  into  the  North  Fork  resolve  the  "salts"  increase 
problem  (DES,  page  501)? 

Response 

Because  of  revised  Water  Resources  impact  anal- 
ysis in  ARCO  chapter  3,  this  statement  has  been 
deleted  from  the  FES. 

Mid-Continent  Coal  and  Coke  Company 

42.  Comment  (by  Commenter  5) 

Page  544  (DES):  The  second  sentence  in  para- 
graph 3  should  read  "...the  discharge  from  a  100- 
year/24-hour  storm,  with  a  precipitation  depth  of  3 
inches,  was  estimated  at  3,978  cfs  (figure  MA2-2)." 
A  lOO-year/6-hour  storm  in  Coal  Canyon  would 
have  a  precipitation  depth  of  about  2.4  inches.  The 
hydrograph  shown  on  the  next  page  should  also  be 
corrected,  i.e.,  "storm  duration"  should  be  24  hours 
and  "rainfall  depth"  should  be  3  inches. 

Response 

Coal  Canyon  site-specific,  chapter  2,  Water  Re- 
sources has  been  completely  revised  for  the  FES 
and  the  hydrograph  has  been  deleted. 

43.  Comment  (by  Commenter  5) 

Page  573  (DES):  The  last  sentence  in  paragraph 
6  is  incorrect.  A  lOO-year/24-hour  storm  would 
produce  a  peak  flow  of  about  4,000  cfs  through 
Coal  Canyon.  A  lO-year/24-storm  would  produce 
an  estimated  peak  discharge  of  1,000  cfs. 

Response 

Coal  Canyon  site-specific,  chapter  3,  Water  Re- 
sources has  been  completely  revised  for  the  FES. 


44.  Comment  (by  Commenter  48) 

The  proposed  improvements  of  the  access  road 
to  the  Coal  Canyon  Mine  must,  and  do  not  appar- 
ently, comply  with  30(CFR):  717.17  (i)(i),  (hydro- 
logic  impacts  of  access  roads). 

Response 

The  comment  is  correct,  and  the  text  has  been 
revised  (FES,  volume  2,  Coal  Canyon  site-specific, 
chapter  3,  Water  Resources). 

45.  Comment  (by  Commenters  6,  48) 

Page  533  (DES):  The  EIS  indicates  that  an  esti- 
mated 36.8  acre  feet  of  water  per  year  will  be 
needed  for  mining  operations.  Mid-Continent  hopes 
to  obtain  27  acre-feet  per  year  from  the  Coal 
Canyon  Mine  to  support  the  mining  operation. 
There  is  no  discussion  of  where  Mid-Continent  in- 
tends to  obtain  the  other  9.8  acre  feet,  nor  is  there 
a  discussion  of  its  plans  in  the  event  27  acre-feet 
cannot  be  obtained  from  within  the  mine.  What  is 
the  basis  for  the  statement  (DES,  page  573)  that  27 
acre-feet  per  year  is  not  a  significant  loss  to  the 
ground-water  supply  of  the  Little  Bookcliffs  area? 
Would  any  springs  be  adversely  affected  by  this 
use? 

Response 

See  revised  Water  Resources  in  chapter  3  (FES, 
volume  2,  Coal  Canyon  site-specific).  Based  on  the 
revised  analysis  in  the  FES,  it  is  now  projected 
that  Mid-Continent  would  not  be  able  to  obtain 
sufficient  ground  water  for  mining  operations.  As 
far  as  can  be  determined,  no  springs  or  wells  in  the 
areas  adjacent  to  the  lease  would  be  significantly 
impacted  by  interception  and  use  of  ground  water 
for  the  Coal  Canyon  operation. 

46.  Comment  (by  Commenter  48) 

The  National  Wildlife  Federation  believes  that 
the  Coal  Canyon  site-specific  ES  should  contain  a 
comprehensive  proposal  for  surface  and  ground 
water  monitoring  systems. 

Response 

Federal  regulation  30(CFR):  817.52  will  require 
monitoring  of  surface  and  ground  water. 

47.  Comment  (by  Commenter  13) 

An  adequate  drainage  plan  will  be  required  in 
order  to  assess  impacts  to  water  from  the  Coal 
Canyon  Mine. 

Response 

The  drainage  plan  must  comply  with  appropriate 
federal  regulations.  Impact  analysis  has  been  done 
on  a  worst-case  basis  based  on  these  requirements. 
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See  also  response  to  Water  Resources  Comment 
23,  above. 

48.  Comment  (By  Commenter  6) 

Site-specific  ground  water  data  (quantity  and 
quality)  should  be  included  in  the  EIS  (DES,  page 
541). 

Response 

Little  information  is  available;  however,  some 
additional  data  and  analysis  have  been  included  in 
the  revised  chapter  2  Water  Resources  (FES, 
volume  2,  Coal  Canyon  site  specific). 

49.  Comment  (BY  Commenter  6) 

Adverse  impacts  to  the  ground  water  system 
should  be  considered  in  the  environmental  state- 
ment. Also,  the  impacts  on  water  resources  from 
subsidence  should  be  addressed  (DES,  page  589). 
The  environmental  statement  should  also  carefully 
evaluate  the  potential  for  erosion  and  water  quality 
degradation  resulting  from  the  proposed  auger 
mining  operation  and  also  the  effects  of  subsidence 
on  the  refuse  disposal  pile  (DES,  page  572). 

Response 

Erosion  and  water  quality  degradation  due  to 
mining  are  not  projected  to  be  significant  impacts 
(see  revised  Water  Resources,  chapter  3,  Coal 
Canyon  site-specific,  volume  2,  FES).  Additional 
discussion  of  the  effects  of  subsidence  on  the  refuse 
pile  have  been  added  to  the  Coal  Canyon  site  spe- 
cific in  the  FES  (see  Geologic  and  Georgaphic 
Setting,  Water  Resources,  and  Vegetation  in  chap- 
ter 3).  Those  impacts  discussed  in  chapter  3  which 
are  considered  to  be  unavoidable  adverse  impacts 
have  been  included  in  chapter  5  of  the  FES. 

50.  Comment  (by  Commenter  9) 

Page  544  (DES):  Flood  flows  in  Coal  Canyon 
have  been  recorded  as  high  as  3,440  cfs  but  do  not 
average  3,440  cfs. 

Response 

Coal  Canyon  site-specific.  Water  Resources, 
chapter  2,  has  been  completely  revised  for  the 
FES. 

51.  Comment  (by  Commenter  33) 

It  is  possible  and  in  fact  probable,  that  Cotton- 
wood Creek  mine  related  activity  in  the  water  re- 
tention and  treatment  area  could  introduce  con- 
taminates into  the  water  supply  that  would  necessi- 
tate more  extensive  and  expensive  treatment  facili- 
ties than  those  presently  utilized.  For  example,  the 
map  on  Page  602  of  Volume  2  of  the  Environmen- 
tal Statement  shows  the  mine  layout  for  the  pro- 
posed Cottonwood  Creek  No.  1  and  No.  2  mines. 


As  proposed,  the  Wash  Plant  for  those  mines  will 
be  located  within  100  feet  and  just  up  the  hill  from 
the  Palisade  microstrainer  and  finished  water  stor- 
age facilities.  Because  of  the  slime  and  dust  gener- 
ated by  a  Wash  Plant  a  real  danger  exists  that 
contaminates  from  the  Wash  Plant  could  be  intro- 
duced into  the  Palisade  water  system. 

Response 

Water  Resources,  chapter  3,  in  the  Cottonwood 
Creek  site-specific,  has  been  revised  for  the  FES. 
As  indicated  in  this  new  analysis,  the  Cottonwood 
Creek  mines  and  associated  activities  would  not 
contaminate  Palisade's  water  treatment  plant.  How- 
ever, if  contamination  did  occur,  Mid-Continent 
Coal  and  Coke  Company  would  be  wholly  liable 
under  both  state  law  and  federal  regulation 
30(CFR):  817.54. 

5  2.  Comment  (by  Commenters  3  3,  48) 

While  the  Environmental  Statement  clearly 
states  that  the  Palisade  pipelines  in  the  coal  mining 
area  may  be  damaged  substantially  by  the  Cotton- 
wood Creek  operation,  only  a  passing  reference  is 
made  to  the  potential  damage  to  the  actual  sources 
of  Palisade's  water.  The  engineering  firm,  Wood- 
ward-Clyde Consultants,  of  Denver,  Colorado,  en- 
gaged by  the  Town  of  Palisade  for  the  purpose  of 
performing  the  engineering  services  on  the  enlarge- 
ment of  Cabin  Reservoir  and  which  is  familiar  with 
the  geology  in  the  area,  has  indicated  that  the 
potential  surface  subsidence  could  severely  damage 
the  springs  and  other  sources  of  Palisade  water 
supply  by  modifying  the  underground  aquifers. 

Response 

Text  revised  (FES,  volume  2,  Cottonwood 
Creek,  chapter  3,  Water  Resources).  As  indicated 
in  the  revised  analysis,  the  Cottonwood  Creek  op- 
eration is  unlikely  to  damage  the  sources  of  Pali- 
sade's water  supply.  If  the  water  supply  were  inter- 
rupted, Mid-Continent  Coal  and  Coke  Company 
would  be  wholly  liable  under  both  state  law  and 
federal  regulation  30(CFR):  817.54. 

53.  Comment  (by  Commenter  33) 

It  appears  from  the  Environmental  Statement 
that  the  road  that  leads  to  the  Palisade  water  treat- 
ment facilities  and  on  to  Cabin  Reservoir  may  be 
planned  as  a  haulage  road  for  the  Cottonwood 
Creek  mines.  Portions  of  the  Palisade  water  pipe- 
line are  directly  in  the  middle  of  this  road  and  near 
the  surface  or  in  some  cases  actually  exposed.  The 
use  of  this  road  by  heavy  mining  equipment  would 
damage  the  town's  pipeline  extensively. 
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Response 

Should  the  proposed  mining  operation  adversely 
affect  Palisade's  water  supply  by  contamination, 
diminution,  or  interruption,  Mid-Continent  Coal 
and  Coke  Company  must  replace  the  water  supply 
under  regulation  30(CFR):  717.17(i).  A  transporta- 
tion alternative  involving  movement  of  coal  by 
conveyor  rather  than  trucks  is  included  in  the  FES 
(volume  2,  Cottonwood  Creek  site-secific,  chapter 
8). 

54.  Comment  (by  Commenter  48) 

The  data  are  not  adequate  to  determine  whether 
or  not  the  Cottonwood  Creek  mines  will  be  able  to 
find  enough  water  to  operate,  and  no  ground  water 
rights  have  been  granted. 

Response 

Text  revised  (FES,  volume  2,  Cottonwood 
Creek  site-specific,  chapter  3,  Water  Resources). 

55.  Comment  (by  Commenter  48) 

There  is  no  stated  provision  for  the  Cottonwood 
Creek  mines  to  monitor  surface  and  ground  water. 

Response 

Federal  regulation  30(CFR):  817.52  will  require 
monitoring  of  surface  and  ground  water. 

56.  Comment  (by  Commenter  6) 

The  environmental  statement  should  include  as 
Unavoidable  Adverse  Impacts  the  impact  of  subsi- 
dence on  water  supply  systems  (DES,  page  660). 

Response 

Text  revised  (FES,  volume  2,  Cottonwood 
Creek  site  specific,  chapter  5). 

57.  Comment  (by  Commenter  6) 

With  respect  to  impacts  to  the  ground  water 
system,  will  any  springs  be  affected  (DES,  page 
642)? 

Response 

Mid-Continent  has  identified  no  springs  or  wells 
on  the  lease  area,  and  none  is  shown  on  the  U.S. 
Geological  Survey  7.5  minute  quadrangles  cover- 
ing the  area. 

58.  Comment  (by  Commenter  i3) 

Without  a  site  plan  showing  drainage  design,  ca- 
pacity, or  treatment  facilities,  it  is  impossible  to 
assess  impacts  of  the  Cottonwood  Creek  mines  to 
the  Colorado  River.  It  is  assumed  that  all  ponds 
and  facilities  will  be  on  some  portion  of  the  Colo- 
rado River  floodplain,  so  flood  control  is  an  impor- 
tant part  of  site  design. 


Response 

See  response  to  Water  Resources  Comments  23 
and  47,  above.  All  ponds  and  facilities  at  the  Cot- 
tonwood Creek  mines  would  be  250  feet  or  more 
above  the  Colorado  River  and  its  floodplains. 

59.  Comment  (by  Commenter  i3) 

It  is  important  to  know  whether  or  not  there 
will  be  excess  water  in  order  to  assess  the  impacts 
of  possible  discharges  from  the  Cottonwood  Creek 
mines. 

Response 

Water  Resources  chapter  3  in  the  Cottonwood 
Creek  site-specific  has  been  revised  for  the  FES. 

GEX  Colorado  Company 

60.  Comment  (by  Commenter  42) 

Page  684  (DES)  Water  Resources:  Ground 
Water:  Statement,  "An  unknown  quantity  of  mine 
water  is  currently  being  discharged  into  Coal 
Canyon";  this  is  an  improper  statement;  the  known 
quantity  of  water  at  this  time  is  75  gallons  per 
minute  and  the  length  of  discharge  time  is  current- 
ly an  average  of  three  hours  per  day. 

Response 

Text  revised  (FES,  volume  2,  GEX  Colorado 
site-specific,  chapter  2,  Water  Resources). 

61.  Comment  (by  Commenter  48) 

Pages  713-15  (DES):  The  effect  of  runoff  from 
the  Cameo  mine  site  in  terms  of  increased  salinity 
and  suspended  sediments  in  the  Colorado  River, 
and  the  99  percent  probability  that  over  the  47 
year  mine-life  the  system  designed  to  contain  a  10- 
year/24-hour  precipitation  event  will  break  down 
have  not  been  adequately  assessed. 

Response 

The  impacts  of  runoff  on  the  Colorado  River 
have  been  assessed  in  the  FES  (volume  2,  GEX 
Colorado  site-specific,  chapter  3,  Water  Re- 
sources). For  a  discussion  of  the  possible  failure  of 
the  sediment  control  system,  see  chapter  3  and  the 
response  to  Water  Resources  Comment  23,  above. 

62.  Comment  (by  Commenter  48) 

There  is  inadequate  information  on  the  hydrolo- 
gic  impacts  of  access  roads  for  the  Cameo  mines. 

Response 
The  roads  are  part  of  the  existing  environment. 

63.  Comment  (by  Commenter  48) 

There  are  no  surface  or  ground  water  monitor- 
ing systems  proposed  in  the  GEX  Colorado  plan. 
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Response 

Federal  regulation  30(CFR):  817.52  will  require 
monitoring  of  surface  and  ground  water. 

64.  Comment  (by  Commenters  6,  i5) 

As  GEX  Colorado  Company  is  presently  dewa- 
tering,  there  is  no  reason  why  water  quality  data 
and  flows  cannot  be  presented  in  the  report. 

Response 

Text  revised  (FES,  volume  2,  GEX  Colorado 
site-specific,  chapter  2,  Water  Resources). 

65.  Comment  (BY  Commenter  i5) 

Based  on  the  quality  and  quantity  of  discharge 
from  GEX  Colorado  Company's  operation,  what  is 
the  actual  TDS  impact  on  the  Colorado  River  and 
upon  endangered  species? 

Response 

See  the  revised  water  resources  and  aquatic  biol- 
ogy sections  in  chapter  3  of  the  GEX  Colorado 
site-specific  (FES). 

66.  Comment  (by  Commenter  6) 

The  assessment  of  impacts  to  the  local  surface 
and  ground  water  system  is  totally  inadequate  due 
to  the  lack  of  baseline  data  and  water  pollution 
control  plans  (DES,  page  712). 

Response 

Any  additional  information  which  has  become 
available  has  been  incorporated  into  the  chapter  2 
Water  Resources,  and  the  impact  analysis  in  chap- 
ter 3  has  been  revised  (FES,  volume  2,  GEX  Colo- 
rado site  specific). 

67.  Comment  (by  Commenter  6) 

Based  on  the  available  baseline  data  and  mine 
plans,  what  is  the  basis  for  the  statement  regarding 
unavoidable  adverse  impacts  to  water  resources 
from  the  mine  operation  (page  726)? 

Response 

The  GEX  Colorado  chapter  5  has  been  revised 
for  the  FES,  and  the  analysis  of  impacts  can  be 
found  in  the  revised  chapter  3  Water  Resources. 

Sheridan  Enterprises 

68.  Comment  (by  Commenter  48) 

Pages  784-5  (DES):  The  discussion  of  the  intend- 
ed use  of  (a  right  to  pump)  10  cfs  of  water  out  of 
the  Colorado  River,  and  the  conclusion  that  water 
consumption  at  the  mine  site  would  have  no  signifi- 
cant impact  on  the  Colorado  River  or  the  affected 
ground  water  system  are  inadequate. 


Response 

Ten  cubic  feet  per  second  (cfs)  is  insignificant 
when  compared  with  the  average  discharge  of  the 
Colorado  River  (5,847  cfs).  See  also  revised  text 
(FES,  volume  2,  Sheridan  site-specific,  chapter  3, 
Water  Resources). 

69.  Comment  (by  Commenters  6,  48) 

The  proposed  location  for  Sheridan's  coal  refuse 
disposal  area  blocking  the  drainage  for  several 
small  canyons  is  in  probable  violation  of  30(CFR): 
715:.  15  (b)(a)(8),  and  there  is  the  conceivable 
impact  of  flooding  on  the  identified  threatened  and 
endangered  species  of  fish  in  the  Colorado  River. 

Response 

The  comment  that  the  proposed  refuse  site  vio- 
lates 30(CFR):  715.15  is  correct.  See  the  FES, 
Sheridan  Enterprises  site-specific,  chapter  3,  re- 
vised Water  Resources  and  revised  Aquatic  Biol- 
ogy, for  a  discussion  of  the  impacts  of  the  pro- 
posed refuse  area. 

70.  Comment  (by  Commenter  48) 

The  hydrologic  impacts  of  Sheridan's  access 
roads  are  not  adequately  assessed. 

Response 

Text  revised  (FES,  volume  2,  Sheridan  Enter- 
prises  site-specific,   chapter   3,   Water   Resources). 

71.  Comment  (by  Commenter  6) 

Site  specific  ground  water  information  should  be 
provided  in  the  environmental  statement  (DES, 
page  752). 

Response 

Very  little  information  is  available.  However, 
any  additional  data  which  have  become  available 
have  been  included  in  the  revised  chapter  2  Water 
Resources  (FES,  volume  2,  Sheridan  site  specific). 

72.  Comment  (BY  Commenter  6) 

The  Adverse  Impacts  Which  Cannot  Be  Avoid- 
ed with  respect  to  water  resources  is  totally  inad- 
equate (DES,  page  802). 

Response 

Sheridan  chapter  5  has  been  rewritten  for  the 
FES,  based  on  revised  impact  analysis  in  chapter  3. 

73.  Comment  (by  Commenter  48) 

There  are  no  surface  or  ground  water  monitor- 
ing systems  proposed  for  the  Sheridan  operation. 

Response 

Federal  regulation  30(CFR):  817:52  will  require 
monitoring  of  surface  and  ground  water. 
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74.  Comment  (by  Commenter  15 ) 

Page  784:  Will  the  Loma  Project  mining  activity 
reduce  the  flow  in  East  Salt  Creek? 

Response 

No.  All  water  used  in  the  mining  and  coal-proc- 
essing operations  would  be  obtained  from  the  Colo- 
rado River  near  Loma,  Colorado. 

AH  Site  Speciflcs 

75.  Comment  (by  Commenter  39) 

Several  of  the  mines  propose  to  locate  surface 
facilities  within  a  floodplain,  thus  presenting  a 
hazard  to  life,  property,  and  the  environment. 
These  facilities  should  be  relocated  outside  the 
floodplains  and  above  floodwater  levels.  The  Loma 
mine  also  presents  a  flood  hazard  by  disposing  of 
refuse  in  a  canyon  and  potential  floodway,  threat- 
ening downstream  water  quality. 

Response 

Discussion  of  floodplains  and  flood  hazards  can 
be  found  in  the  revised  chapters  2  and  3,  Water 
Resources,  throughout  volume  2  of  the  FES.  The 
problem  of  the  Loma  Project's  proposed  refuse  pile 
is  recognized  and  discussed  under  Flood  Hazard  in 
Water  Resources,  chapter  3,  Sheridan  site  specific. 

76.  Comment  (by  Commenters  6,  39,  48,  49) 

The  drainage  systems  must  be  designed  to  with- 
stand a  lO-year/24-hour  precipitation  event  to  be  in 
compliance  with  the  initial  OSM  regulations.  Yet, 
in  all  cases,  there  is  at  least  a  93  percent  chance  of 
exceeding  the  competence  of  these  systems,  which 
would  cause  degradation  of  downstream  water 
quality  and  aquatic  ecosystems.  It  seems  most  pru- 
dent to  design  a  drainage  system  that  would  resist 
runoff  from  a  event  likely  to  occur  within  the  life 
of  the  mine.  For  example,  we  would  recommend 
that  the  drainage  system  for  the  Anschutz  mine, 
with  a  life  of  fifty  years,  be  able  to  withstand  a 
fifty-year  precipitation  event,  at  a  minimum.  Does 
BLM  intend  to  require  this? 

Response 

See  response  to  Water  Resources  Comment  23, 
above. 

77.  Comment  (by  Commenter  53) 

The  lack  of  mitigating  measures  is  preposterous. 
Many  of  the  "unavoidable"  impacts  could  be  elimi- 
nated by  additional  mitigating  measures.  An  exam- 
ple would  be  the  requirement  that  the  drainage 
systems  be  designed  to  withstand  a  lOO-year/24- 
hour  storm,  instead  of  a  lO-year/24-hour  storm. 
Water  quality  cannot  be   protected   by   retention 


dams   that   have   a   93   percent   chance   of  failure 
during  the  life  of  the  mine. 

Response 

Mitigating  measures  must  be  "real"  and  "com- 
mitted," i.e.,  they  must  be  feasible  and  legally  en- 
forceable. The  BLM  can  adopt  only  those  mitigat- 
ing measures  which  the  agency  itself  can  legally 
enforce.  For  a  discussion  of  the  problem  of  reten- 
tion dam  failure,  see  the  response  to  Water  Re- 
sources Comment  23,  above. 

78.  Comment  (by  Commenter  48) 

Given  the  potential  severity  of  the  salinity 
impact,  the  National  Wildlife  Federation  would 
like  to  see  more  stringent  drainage  system  stand- 
ards implemented  as  a  Mitigating  Measure  at  all  of 
the  mine  sites. 

Response 

Salinity  impacts  associated  with  mining  are  ex- 
pected to  occur  only  at  ARCO's  proposed  Mt. 
Gunnison  Mine  and  at  Anschutz'  North  Thompson 
Creek  mines.  An  alternative  mining  method  may 
reduce  subsidence  impacts  to  the  hydrologic 
system  and  thus  could  reduce  the  pollution  of  the 
North  Fork  River  by  ARCO's  operation  (see  FES, 
volume  2,  ARCO  site  specific,  chapter  8).  Howev- 
er, two  methods  to  mitigate  the  salinity  problems 
associated  with  the  Anschutz  operation  are  dis- 
cussed in  the  FES:  (1)  evaporation  of  mined  efflu- 
ent, which  is  discussed  in  the  revised  Water  Re- 
sources, chapter  2,  Future  Environment  Without 
the  Proposal;  and  (2)  a  combined  evaporation-stor- 
age reservoir,  which  is  discussed  in  chapter  8  under 
Operational  Alternatives  (volume  2,  Anschutz  site 
specific). 

79.  Comment  (by  Commenter  39) 

The  effects  and  magnitude  of  subsidence  follow- 
ing mining  in  areas  on  uneven  topography  on  sur- 
face and  ground  water  patterns,  and  the  hydrologic 
balance  have  not  been  adequately  assessed  and  ac- 
cording to  the  ES,  are  not  well  understood.  The 
interim  requirement  that  "the  permittee  shall  plan 
and  conduct  underground  coal  mining  and  recla- 
mation operations  to  minimize  disturbance  to  the 
prevailing  hydrologic  balance"  (section  717.17)  has 
not  been  met. 

Response 

All  relevant  federal  requirements  must  be  met 
before  the  proposed  M&R  plans  can  be  considered 
for  approval  by  the  Department  of  the  Interior. 
The  impacts  of  subsidence  on  water  resources  are 
more  thoroughly  discussed,  based  on  the  informa- 
tion available,  in  the  revised  water  resources  sec- 
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tions  in  each  site  specific  (FES,  volume  2,  chapter 
3s). 

80.  Comment  (by  Commenter  48) 

Sah  concentration  in  the  ground  and  surface 
water  systems  is  a  serious  matter  on  the  western 
slope,  particularly  in  the  ES  area  and  should  be 
considered  in  more  depth. 

Response 

Revised  water  quality  analyses  are  included  in 
the  FES,  volume  2,  chapter  2s,  Water  Resources. 

81.  Comment  (by  Commenter  i5) 

Because  of  concern  about  total  dissolved  solids 
in  the  Colorado  River  basin,  it  would  be  advisable 
to  be  more  specific  as  to  impact  of  the  operations 
wherever  possible. 

Response 

The  water  resources  and  aquatic  biology  sections 
have  been  revised  throughout  the  FES. 

82.  Comment  (BY  Commenter  6) 

EPA  is  concerned  about  the  possible  adverse 
effects  of  subsidence  on  surface  drainage,  soil  ero- 
sion and  water  quality.  In  addition  to  the  adverse 
consequences  of  subsidence  in  general,  mine-in- 
duced subsidence  may  pose  potentially  serious  haz- 
ards to  streams  (Mt.  Gunnison  No.  1),  reservoirs 
(Mt.  Gunnison  No.  1),  and  public  water  supply 
lines  (Cottonwood  Creek).  Although  we  recognize 
that  subsidence  has  not  historically  been  a  major 
problem  in  this  area,  we  believe  that  the  mine  plans 
and  environmental  statement  should  include  meas- 
ures aimed  at  monitoring  the  effects  of  mining  on 
subsidence  and  assuring  that  the  adverse  effects  of 
subsidence  are  mitigated.  Such  efforts  would,  in 
our  opinion,  help  avoid  the  long-term  problems  of 
managing  public  lands  whose  topography,  drain- 
age, and  vegetation  have  been  damaged  by  subsi- 
dence. 

Response 

The  impacts  of  subsidence  on  water  resources 
are  discussed  in  the  FES  to  the  extent  they  can  be 
predicted  in  the  revised  Water  Resources  through- 
out the  site-specific  chapter  3.  The  Office  of  Sur- 
face Mining  is  proposing  subsidence  monitoring 
regulations  for  underground  mining  in  30(CFR): 
817.121-.126  (Surface  Coal  Mining  and  Reclama- 
tion Operations:  Proposed  Rules  for  Permanant 
Regulatory  Program,  Federal  Register,  Vol.  43,  No. 
181,  Monday,  September  18,  1978,  pages  41917-8). 

83.  Comment  (by  Commenter  15) 

Domestic  Water:  No  mention  is  made  of  provid- 
ing for  potable  drinking  water  on  the  sites.  The 


number  of  employees  projected  through  verious 
phases  of  development  will  necessitate  a  substan- 
tial, readily  available  supply  of  quality  water.  A 
detailed  description  of  the  proposed  source, 
method  of  treatment,  and  storage  facility  should  be 
provided. 

Response 

No  information  was  provided  in  the  M&R  plans. 
However,  no  problems  are  foreseen  in  providing 
potable  drinking  water  at  any  of  the  sites. 

84.  Comment  (by  Commenter  i5) 

Domestic  Wastewater  Treatment:  The  treatment 
of  domestic  wastes  has  not  been  satisfactorily  ad- 
dressed. Limited  assessment  indicates  that  some 
areas  are  suitable  for  on-site  waste  disposal,  but  on- 
site  studies  will  be  required  to  determine  the  suit- 
ability of  a  given  location. 

Response 

No  problems  are  foreseen  in  disposing  of  domes- 
tic wastes  in  compliance  with  applicable  laws  at 
any  of  the  sites. 

85.  Comment  (by  Commenter  i5) 

Industrial  Wastewater  Treatment:  The  DES  did 
not  contain  detailed  information  on  the  amounts 
and  types  of  liquid  wastes  which  will  be  generated 
by  the  projects. 

Response 

No  problems  are  foreseen  in  disposing  of  waste 
in  compliance  with  applicable  laws  at  any  of  the 
sites. 

86.  Comment  cby  Commenter  i5) 

Solid  Waste  Disposal  and  Ground  Water  Protec- 
tion: Of  primary  concern  to  the  Division  is  the 
collection,  storage,  and  disposal  of  solid  waste  as  it 
relates  to  water  quality. 

Response 

No  problems  are  foreseen  in  disposing  of  solid 
wastes  in  compliance  with  applicable  laws  at  any 
of  the  sites.  OSM's  proposed  permanent  regulatory 
program  {Federal  Register,  Vol.  43,  No.  181, 
Monday,  September  18,  1978)  contains  regulations 
covering  disposal  of  noncoal  wastes. 

87.  Comment  (by  Commenter  i5) 

"Any  storm  larger  ...  below  the  mining  oper- 
ations." Define  "significant."  Indicate  effects  on 
aquatic  biology  and  the  riparian  environment.  Dis- 
cuss potential  problems  for  municipal  water  sup- 
plies. 
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Response 

See  response  to  Water  Resources  Comment  23. 
Water  Resources  and  Aquatic  Biology  have  been 
revised  throughout  the  FES. 

88.  Comment  (by  Commenter  15 ) 

The  report  references  the  fact  that  sedimentation 
ponds  or  retention  dams  have  a  history  of  wash 
out.  To  prevent  the  loss  of  retained  solids,  it  may 
be  advisable  for  the  BLM  to  require  properly  de- 
signed spillways  on  the  structures.  This  could  be  a 
mitigating  measure  included  in  chapter  4  of  each 
section. 

Response 

See  the  response  to  Water  Resources  Comment 
23  and  the  revised  Water  Resources  and  Aquatic 
Biology  in  the  site-specific  sections  of  the  FES 
(volume  2,  chapter  3s). 

89.  Comment  (by  Commenter  15 ) 

Flood  Hazard  and  Impacts:  The  report  refer- 
ences to  many  different  design  storm  frequences. 
Runoff  from  the  active  mining  area  by  law  must  be 
controlled  for  up  to  a  lO-year/24-hour  event. 

Response 

The  comment  is  correct.  See  the  response  to 
Water  Resources  Comment  23  and  the  revised 
Water  Resources  in  the  site-specific  sections  of  the 
FES  (volume  2,  chapter  2s  and  3s). 

90.  Comment  (by  Commenters  6,  13,  22,  45) 

Perhaps  the  most  glaring  deficiency  of  the  study 
is  its  failure  to  meaningfully  project  the  potential 
future  total  water  demand  in  relation  to  the  expect- 
ed supply,  considering  the  effects  of  subsidence  at 
the  mine  and  long-term  precipitation  forecasts. 

Response 

Water  Resources  has  been  revised  throughout 
for  the  FES.  Water  requirements  at  each  mine  site 
and  the  impacts  on  water  resources  due  to  subsi- 
dence are  analyzed,  based  on  the  best  information 
available  at  this  time.  Some  additional  information 
on  precipitation  patterns  at  each  site  has  been 
added  to  chapter  2  climate  sections;  however,  it  is 
assumed  that  precipitation  patterns  will  remain  rel- 
atively constant  through  1990,  since  there  is  no 
way  to  accurately  predict  long-term  changes  in 
such  patterns. 

91.  Comment  (by  Commenters  5,  13,  15 ) 

In  Volumes  1  and  2,  flood  hazards  associated 
with  the  proposed  development  are  discussed  in 
varying  levels  of  detail.  In  some  instances,  data 
provided  are  insufficient  to  allow  reviewers  to  fully 
assess  impacts. 


Response 

Water  Resources  has  been  completely  revised 
throughout  the  FES,  and  some  additional  informa- 
tion on  flood  hazards  has  been  added  to  the  chap- 
ter 2s  and  3s  of  each  site-specific. 

Regional 

92.  Comment  (by  Commenter  id 

Regional,  chapter  4,  page  234,  para.  5  under 
Water  Quality:  Add  chlorine  to  the  list  of  munici- 
pal effluent  contaminants. 

Response 

Water  Resources  has  been  completely  revised 
throughout  the  FES. 

93.  Comment  (by  Commenter  id 

Regional,  chapter  4,  page  234,  para.  5  under 
Water  Quality:  "...cause  a  4  percent  increase  in 
salinity..."  To  how  many  mg/liter  dissolved  solids 
at  Hoover  Dam  by  the  year  2010? 

Response 

Impacts  on  the  Colorado  River  have  been  ex- 
panded in  the  revised  Water  Resources  throughout 
the  FES. 

94.  Comment  (by  Commenter  35) 

Page  234,  Water  Resources,  Water  Supply:  It  is 
indicated  that  none  of  the  coal  mining  companies 
has  indicated  an  intent  to  file  for  water  rights  for 
the  water  to  be  used  within  their  mines  which  is 
derived  from  ground  water.  Atlantic  Richfield 
Company  does  intend  to  file  for  water  rights  for 
the  use  of  ground  water  within  their  mines  but  has 
not  done  so  at  the  present  time.  We  are  well  aware 
of  Colorado  water  law  and  will  comply  with  the 
law  in  all  respects. 

Response 

Water  Resources  has  been  completely  revised 
throughout  the  FES. 

95.  Comment  (by  Commenter  6) 

Salinity  is  the  major  basin-wide  water  quality 
concern  in  the  Colorado  River  Basin  and  is  of 
national  and  international  concern  (PL  93  320  and 
Minute  242  of  the  Treaty  with  Mexico).  Because  of 
this  concern,  all  environmental  assessments  of  pro- 
posed actions  in  the  basin  should  include  a  determi- 
nation of  salinity  impacts  and  potential  mitigating 
measures.  Salinity  impacts  include  both  loading  and 
concentrating  effects. 

Response 

Impacts  on  the  Colorado  River  are  more  thor- 
oughly discussed  in  the  revised  Water  Resources 
throughout  the  FES. 
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96.  Comment  (BY  Commenter  6) 

The  ES  should  include  information  on  the 
chemical  composition  and  leachability  of  mine 
wastes.  These  properties  of  mine  wastes  may  affect 
the  water  quality  of  surface  and  ground  water  in 
the  vicinity  of  mine  waste  disposal  areas. 

Response 

There  are  no  data  available  on  mine  wastes  in 
this  area  which  would  indicate  that  they  would 
pose  any  problems.  Leachate  from  mine  wastes 
should  not  be  significantly  higher  in  dissolved 
solids  concentrations  than  normal  ground-water 
discharge  in  most  mine  areas.  No  toxic  concentra- 
tions of  heavy  metals  or  trace  elements  are  expect- 
ed in  the  leachate  from  these  wastes. 

97.  Comment  (by  Commenter  22) 

Water  quality:  There  is  insufficient  information 
on  TDS. 

Response 

Additional  discussion  of  total  dissolved  solids  has 
been  included  in  the  revised  water  resources  and 
aquatic  biology  sections  throughout  the  FES. 

98.  Comment  (by  Commenter  15) 

Ground  Water:  Little  mention  was  made  of  the 
location  and  quality  of  ground  water  in  the  study 
area.  Reference  was  made  of  utilizing  wells  as  a 
source  of  water  for  the  project.  Before  an  adequate 
assessment  of  the  water  quality  aspects  of  this 
report  can  be  made  it  will  be  necessary  to  define 
the  depth  of  the  shallow  and  deep  ground  water 
aquifers  in  and  around  the  area,  estimate  the  poten- 
tial yields,  determine  the  yields  required  for  the 
successful  operation  of  the  areas  under  the  de- 
scribed conditions,  and  predict  the  impacts  this  ac- 
tivity will  have  on  surrounding  yields  and  water- 
courses. 

Response 

Based  on  the  information  available  to  the  ES 
team,  the  discussion  of  ground  water  has  been  re- 
vised for  the  FES  (see  Water  Resources,  chapters  2 
and  3  throughout). 

99.  Comment  (by  Commenter  15 ) 

Page  87:  Should  clarify  that  natural  erosion  plus 
coal  mining,  to  an  unknown  extent,  is  the  cause  of 
total  suspended  solids  in  Coal  Creek.  Coal  Creek 
joins  the  Crystal  River  at  Redstone. 

Response 

Water  Resources  has  been  completely  revised 
throughout  the  FES. 


100.  Comment  (by  Commenter  15) 

Pages  87  88:  As  the  report  has  discussed  a 
couple  of  the  receiving  streams,  they  should  com- 
plete the  job  by  addressing  East  Salt  Creek  and  the 
Colorado  River  at  Palisades. 

Response 

Water  Resources  has  been  completely  revised 
throughout  the  FES. 

101.  Comment  (by  Commenter  15 ) 

It  is  questionable  how  meaningful  table  R2-8  is, 
as  no  discharge  from  the  mine  exists. 

Response 

The  comment  is  correct.  The  table  has  been  de- 
leted from  the  FES. 

102.  Comment  (by  Commenter  15 ) 

Page  234:  Even  if  permits  are  enforced,  to  say 
that  most  surface  waters  in  the  region  will  be  unaf- 
fected or  improved  as  a  result  of  mining,  is  not 
exactly  true.  Secondary  impacts  such  as  increased 
population  and  haul  roads  will  have  a  definite 
impact  on  surface  waters. 

Response 

Regional  impacts  on  water  resources  have  been 
completely  rewritten  (see  FES,  volume  1,  chapter 
4,  Water  Resources). 

103.  Comment  (by  Commenter  15 ) 

Pages  246,  359,  etc.:  Several  statements  are  made 
that  oil  shale,  uranium,  and  oil  and  gas  activities 
will  impact  water  quality  more  than  coal  activities. 
Facts  to  back  such  statements  should  be  included 
in  the  ES. 

Response 

The  relative  effects  of  these  activities  has  been 
clarified  in  the  FES  (volume  1,  chapter  4,  Water 
Resources).  For  information  on  the  sources  of  non- 
coal-related  development,  see  Socioeconomic  Con- 
ditions Comment  31. 

104.  Comment  (by  Commenter  28) 

Page  86  (DES):  Unless  the  ground  water  study 
by  Price  and  Arnow  really  applies  to  the  study 
area  (I  suspect  it  applies  to  the  entire  upper  basin), 
the  reference  to  it  should  be  deleted.  It  really 
doesn't  add  anything,  and  potential  ground  water 
availability  would  have  to  be  determined  at  the 
specific  sites. 

Response 

Water  Resources  has  been  revised  throughout 
the  FES  to  emphasize  the  local  potential  for  devel- 
opment of  the  ground-water  resource. 
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105.  Comment  (by  Commenter  28) 

Page  86  (DES):  The  second  paragraph  of 
column  two,  which  attempts  to  explain  the  Colora- 
do River  Compact  and  the  Mexican  Water  Treaty, 
contains  several  erroneous  statements  and  should 
be  deleted.  It  is  impossible  to  adequately  address 
these  controversial  and  complicated  issues  in  a 
paragraph,  and  there  is  no  reason  to  try  in  this 
environmental  statement. 

Response 

Text  revised  (FES,  volume  1,  chapter  2,  Water 
Resources). 

106.  Comment  (by  Commenter  28) 

Page  87  (DES):  In  the  second  sentence  under 
Ground  Water,  the  region  should  be  identified. 
(Upper  Colorado  River  Region,  Western  Colorado 
Region,  etc.,  as  delineated  in  the  1974  Price  and 
Arnow  report.) 

Response 

Text  revised  (FES,  volume  1,  chapter  2,  Water 
Resources). 

107.  Comment  (by  Commenter  9) 

Page  88  (DES):  In  the  second  full  paragraph,  it 
should  be  noted  that  ground  water  in  the  Mancos 
shale  contains  dissolved  solid  concentrations  up  to 
3,000  mg/1. 

Response 

Text  revised  completely  (FES,  volume  1,  chap- 
ter 2,  Water  Resources). 

108.  Comment  (by  Commenter  9) 

Page  232  (DES):  The  fifth  paragraph  indicates 
that  towns  such  as  Paonia,  Hotchkiss,  Cedaredge, 
and  Delta  have  excess  capacity  to  treat  municipal 
water  and,  consequently,  can  support  additional 
growth.  It  should  be  noted  that  water  supply,  not 
treatment  capacity,  is  a  limiting  factor  in  these 
areas.  Additional  supplies  may  need  to  be  devel- 
oped if  growth  demands  are  to  be  met. 

Response 

Regional  water  impacts  have  been  completely 
revised  for  the  FES  (volume  1,  chapter  4,  Water 
Resources). 

109.  Comment  (by  Commenter  28) 

Page  92  (DES):  Table  R2  5  should  be  corrected 
to  show  correct  exports  and  consumptive  uses.  I 
would  suggest  that  these  figures  be  correlated  with 
the  figures  shown  by  the  Bureau  of  Reclamation  in 
their  recent  publication  entitled  "Colorado  River 
System  Consumptive  Uses  and  Losses  Report,  1971 
1975."  Also,  in  the  headings  on  this  table,  "Middle 


Fork"  should  be  "Middle  Park"  and  "Grand 
Valley  Plateau"  should  be  cut  to  "Grand  Valley" 
to  agree  with  map  R2-1. 

Response 

The  table  has  been  revised  for  the  FES  based  on 
best  current  available  data. 

no.  Comment  (by  Commenter  28) 

Page  86  (DES):  The  last  paragraph  in  the  first 
column  states  that  "the  total  available  water  supply 
for  the  upper  Colorado  River  basin,  Colorado,  is 
5,395,341  acre-feet."  I  believe  that  the  intention 
was  to  give  the  water  supply  for  the  study  area  as 
shown  on  table  R2-5  after  taking  account  of  ex- 
ports and  imports.  Also,  there  are  exports  of  water 
from  the  Roaring  Fork  Sub  Basin,  and  these  appar- 
ently are  not  included.  I  am  dubious  of  carrying 
these  figures  to  the  nearest  acre-foot,  as  they  are 
only  estimates. 

The  next  sentence  states  that  "the  total  depletion 
including  evaporative  losses  and  vegetative  con- 
sumption is  2,828,049  acre-feet."  This  figure  is 
completely  erroneous,  as  the  present  depletion  of 
the  total  Colorado  River  Basin  in  Colorado  is  only 
about  1,777,000  acre-feet  according  to  the  Bureau 
of  Reclamation. 

The  first  sentence  in  paragraph  1  of  column  2 
should  read:  "The  long-term  records  show  that  the 
average  annual  virgin  flow  for  the  Upper  Colorado 
River  basin,  computed  at  Lee  Ferry,  near  the 
Utah- Arizona  border,  is  15  million  acre-feet  for  the 
period  from  1906  to  1976." 

Response 

Discussion  of  the  Colorado  River  has  been  re- 
written as  part  of  the  revised  Water  Resources 
throughout  the  FES. 

111.  Comment  (by  Commenter  28) 

Page  183  (DES):  The  figure  of  2,853,713  acre- 
feet  for  water  demand  in  1990  seems  high.  It  is  not 
clear  whether  this  is  for  the  study  area  or  for  the 
total  Colorado  River  Basin  in  Colorado.  The 
Bureau  of  Reclamation  has  estimated  that  the  1990 
depletion  for  the  total  Colorado  River  Basin  in 
Colorado  will  be  2,486,000  acre-feet.  The  Salinity 
Forum  has  estimated  that  under  medium  (normal) 
development  rate,  the  1990  depletion  will  be 
2,168,000  acre-feet  and  under  high  development 
rate  it  will  be  2,578,000  acre-feet. 

Response 

Discussion  of  the  Colorado  River  has  been  re- 
written as  part  of  the  revised  Water  Resources  in 
the  FES. 
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SOILS 

Atlantic  Richfield  Company 

1.  Comment  (by  Commenter  35) 

The  disturbed  acreage  figures  for  the  ARCO  site 
specific  do  not  incorporate  ongoing  reclamation 
during  mine  life. 

Response 

The  text  in  the  FES,  ARCO,  chapter  3,  Soils, 
has  been  revised  to  note  that  reclamation  would  be 
an  ongoing  process.  However,  total  acreage  dis- 
turbed figures  are  retained  because  reclamation 
would  not  be  automatically  successful  and  impacts 
would  be  more  closely  tied  to  total  disturbance 
than  to  net  acreage  figures. 

2.  Comment  (by  Commenter  35) 

ARCO  did  provide  soil  survey  information  on 
the  USPS  portion  of  the  lease:  the  text  does  not 
reflect  this. 

Response 

The  text  in  the  FES,  ARCO,  chapter  2,  Soils, 
has  been  corrected. 

3.  Comment  (by  Commenter  35) 

In  the  ARCO  site,  page  473  (DES),  the  term 
Fughes  loam  should  be  Hughes  loam. 

Response 

Fughes  loam  is  correct.  The  typographical  error 
is  in  the  material  submitted  by  ARCO  (Reconnais- 
sance Soil  Survey  for  Mount  Gunnison  Study 
Area). 


Anschutz  Coal  Corporation 

4.  Comment  (by  Commenter  34) 

Page  447,  Anschutz  (DES):  the  text  indicates 
that  the  company  would  be  responsible  for  irre- 
versible loss  of  soil  productivity  due  to  off-road 
vehicle  (ORV)  use.  This  is  not  correct. 

Response 

The  FES  (Anschutz,  chapter  7)  has  been  cor- 
rected. 


VEGETATION 

Atlantic  Richfield  Company 

1.  Comment  (by  Commenter  35) 

The  future  use  of  the  ARCO  site  should  include 
wildlife  habitat  as  well  as  livestock  grazing. 

Response 

The  text  (FES,  ARCO,  chapter  1)  has  been  re- 
vised. 

2.  Comment  (by  Commenter  35) 

The  vegetative  information  on  map  AR2  -1 
(ARCO,  DES  Vegetation)  should  be  corrected. 

Response 

The  vegetation  map  (FES,  ARCO,  chapter  2, 
Vegetation)  has  been  revised. 

3.  Comment  (by  Commenter  35) 

On  page  502  (DES)  under  Vegetation,  there  is  a 
discussion  of  dry  meadows  as  a  vegetation  type 
when  in  fact  no  such  vegetation  type  is  shown  on 
the  vegetation  map  included  in  the  ES.  Dry  mead- 
ows do  occur  on  the  property  as  indicated  by  con- 
sultant reports  which  have  already  been  submitted 
to  BLM. 

Response 

On  the  vegetation  map  (ARCO,  chapter  2,  Vege- 
tation) the  dry  meadows  have  been  combined  with 
other  vegetative  types  in  order  to  make  all  maps  in 
the  ES  consistent. 

4.  Comment  (By  Commenter  35) 

On  page  502  (DES),  the  second  paragraph  indi- 
cates that  ARCO  will  be  required  to  revegetate 
106  acres  of  disturbance  upon  abandonment  of  the 
mine.  As  previously  discussed,  revegetation  effort 
will  be  concurrent  with  the  mining  operations  and 
will  not  wait  until  the  mine  is  abandoned. 

Response 

See  response  to  Soils  Comment  1. 

5.  Comment  (by  Commenter  49) 

The  treatment  of  the  proposed  ARCO  reclama- 
tion plan  is  minimal. 

Response 

The  text  (FES,  ARCO,  chapter  3,  Vegetation) 
has  been  revised. 

Anschutz  Coal  Corporation 

6.  Comment  (by  Commenter  34) 

The  rail  loadout  facilities  for  the  Anschutz  oper- 
ation will  not  affect  the  livestock  industry,  since 
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the  land  is  owned  by  Anschutz  and  is  not  being 
ranched. 

Response 

The  text  (FES,  Anschutz,  chapter  3,  Vegetation) 
has  been  revised. 

7.  Comment  (by  Commenter  34) 

Vegetation:  Contrary  to  the  assertion  on  page 
443  (DES),  the  adverse  impacts  of  off-road  vehicle 
use  are  not  unavoidable.  Positive  measures  such  as 
the  Thompson  Creek  Land  Use  Plan,  BLM  Natural 
Environment  Study  area,  and  Rare  II  are  being 
designed  so  as  to  control  the  off-road  use  of  vehi- 
cles. 

Response 

The  text  (FES,  Anschutz,  chapter  5)  has  been 
revised. 

Mid-Continent  Coal  and  Coke  Company 

8.  Comment  (by  Commenter  6) 

Are  any  special  reclamation  activities  planned 
for  the  areas  to  be  mined  (DES,  page  533)? 

Response 

The  problems  of  revegetation  at  the  proposed 
Coal  Canyon  Mine,  their  relation  to  Mid-Conti- 
nent's M&R  plan,  and  possible  revegetation  tech- 
niques are  discussed  in  the  revised  Vegetation, 
chapter  3,  Coal  Canyon  site  specific,  volume  2, 
FES. 

Regional 

9.  Comment  (by  Commenters  6,  11,  13,  21,  39, 

48,   49) 

A  number  of  commenters  have  questioned  the 
probability  of  successful  revegetation,  noting  the 
harsh  climate  and  poor  growing  conditions  on  the 
various  projects,  and  citing  the  revegetation  and 
post-mining  land-use  requirements  of  the  30(CFR): 
700  regulations. 

Response 

The  text  (FES,  regional-chapter  4,  all  sites- 
chapter  3,  Vegetation)  has  been  revised  to  include 
discussions  of  revegetation  problems  and  probabil- 
ity of  success  (see  also  the  site-specific  chapter  Is 
and  land  use  sections). 

10.  Comment  (by  Commenter  35) 

On  page  183  (DES)  under  Vegetation,  there  is  a 
discussion  of  the  large  amount  of  acreage  which 
will  be  disturbed  by  1990  due  to  oil  shale  develop- 
ment and  associated  community  expansion  in  Mesa 
and  Garfield  Counties.  A  large  portion  of  this  dis- 
turbed acreage  will  be  revegetated  prior  to  the 


abandonment  of  those  mines  and  these  reclamation 
activities  should  be  recognized  in  this  ES. 

Response 

The  text  (FES,  regional.  Vegetation,  chapter  2) 
has  been  changed. 

WILDLIFE 

Anschutz  Coal  Corporation 

1.  Comment  (by  Commenter  9) 

Page  445  (DES):  It  is  stated  that  46  acres  along 
North  Thompson  Creek  support  6  deer  and  18  elk 
annually.  Such  use  appears  to  be  very  high. 

Response 

This  area  is  in  deer  and  elk  winter  range  and 
therefore  receives  heavy  use  as  indicated  by  the 
Colorado  Division  of  Wildlife  (DOW)  transects  in- 
formation presented  in  Wildlife,  chapter  2,  Ans- 
chutz site-specific. 

2.  Comment  (by  Commenter  4) 

Page  411  (DES):  Golden  eagles  nested  several 
hundred  yards  northwest  of  the  wash  plant. 

Response 

Text  has  been  revised  (FES,  Anschutz  site-spe- 
cific, chapter  2,  Wildlife:  Other  Birds). 

3.  Comment  (by  Commenter  4) 

This  proposal  involves  winter  range  for  both 
deer  and  elk  with  a  predicted  long  term  loss  of  46 
acres  and  a  reduction  in  use  on  an  additional  240 
acres.  No  mitigating  measures  have  been  proposed. 
It  would  not  seem  unreasonable  to  require  Ans- 
chutz to  improve  some  of  the  surrounding  winter 
range  to  support  additional  animals. 

Response 

Anschutz'  North  Thompson  Creek  mines  are  an 
existing  operation  on  private  land.  Most  of  the  im- 
pacts to  wildlife  habitat  have  already  occurred,  and 
wildlife  have  adjusted  to  the  decrease  in  habitat. 
The  primary  impact  from  the  proposed  action 
would  be  due  to  increased  vehicle  traffic.  The  Ans- 
chutz site-specific  has  been  revised  throughout  to 
explain  the  distinctions  between  mining  private  and 
federal  coal. 

Atlantic  Richfield  Company 

4.  Comment  (by  Commenters  31,  48) 

Steps  to  relocate  human  activity  away  from  the 
eagles  nest  and  wintering  area  in  the  North  Fork 
Valley  should  be  carefully  and  thoroughly  execut- 
ed. Monitoring  by  noncorporate  personnel  must 
continue  into  the  long  term,  and,  if  adverse  effects 
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begin  to  appear,  protective  measures  must  be  taken. 
Consultation  with  the  U.S.  Fish  and  Wildlife  Serv- 
ice and  analysis  of  impacts  on  the  bald  and  golden 
eagle  should  have  been  initiated  before  drafting  of 
this  ES.  The  mining  plan  should  recognize  the  po- 
tential impacts,  as  well  as  prescribe  ways  to  elimi- 
nate harassment. 

Response 

Beginning  in  the  winter  of  1978-79,  the  BLM 
will  undertake  an  intensive  inventory  of  bald  eagle 
and  peregrine  falcon  habitats  to  determine  the  use 
of  this  and  other  areas  by  these  species.  Consulta- 
tion with  the  U.S.  Fish  and  Wildlife  Service 
(USFWS)  has  been  completed  pursuant  to  Section 
7  of  the  Endangered  Species  Act  of  1973  and  the 
Bald  and  Golden  Eagle  Protection  Act.  USFWS 
comments  can  be  found  in  letter  1  lb. 

5.  Comment  (by  Commenter  35) 

Page  458  (DES):  The  future  use  discussed  ap- 
pears to  be  limited  to  livestock  grazing.  This  is  not 
the  intent  of  ARCO's  mining  and  reclamation  plan 
as  wildlife  habitat  should  also  be  included  as  a 
future  use. 

Response 

Text  has  been  revised  (FES,  ARCO  site-specific, 
chapter  1,  Surface  Reclamation). 

6.  Comment  (by  Commenter  35) 

On  Page  476  (DES)  under  Mule  Deer  there  is  a 
discussion  of  mule  deer  winter  population.  Site- 
specific  studies  have  been  conducted  on  the  permit 
area  which  indicate  the  number  of  deer  actually  on 
the  lease  under  both  severe  and  light  winter  condi- 
tions. This  information  has  been  supplied  to  the 
BLM  and  should  be  used  in  this  site-specific  discus- 
sion. Detailed  studies  of  the  elk  population  have 
also  been  done,  and  this  information  should  be  used 
in  the  ES. 

Response 

Information  supplied  by  ARCO  was  determined 
to  be  statistically  inadequate  for  a  reliable  estimate; 
therefore,  DOW  figures  were  used. 

7.  Comment  (BY  Commenter  35) 

On  Page  476  (DES)  under  Elk  a  reference  is 
made  to  a  small  summer  range  around  Beaver  Res- 
ervoir (map  AR2-2).  This  area  is  not  indicated  on 
the  map.  On  pages  476  and  477  there  are  references 
to  Fish  Creek.  We  are  not  aware  of  a  Fish  Creek 
near  the  property. 

Response 

The  references  have  been  deleted  from  the  FES 
text. 


8.  Comment  (by  Commenter  35) 

On  Page  477  under  Other  Birds,  it  is  noted  that 
one  golden  eagle  nest  has  been  located  on  the  tract. 
It  should  be  emphasized  that  this  golden  eagle's 
nest  is  on  the  south  slope  of  Jumbo  Mountain  on 
the  very  western  edge  of  the  property  and  should 
not  be  affected  by  our  mining  operations.  Also  in 
the  same  section  it  states  that  bald  eagles  use  the 
riparian  community  along  the  North  Fork.  In  fact 
no  bald  eagles  have  been  sighted  near  the  Mt. 
Gunnison  Mine  by  our  consultants  during  the  ex- 
tensive raptor  studies  which  have  been  done.  Addi- 
tionally, the  area  has  been  mined  for  decades.  An 
increased  activity  at  the  Mt.  Gunnison  No.  1  Mine 
would  not  have  any  further  effects  on  the  bald 
eagle. 

Response 

One  golden  eagle  nest  has  been  located  on  the 
lease  tract  on  the  south  slope  of  Jumbo  Mountain. 
The  maps  of  wildlife  distribution  compiled  and 
checked  by  DOW  and  the  USFWS  indicate  the 
North  Fork  is  a  bald  eagle  wintering  area.  See  also 
response  to  Wildlife  Comment  4,  above. 

9.  Comment  (by  Commenter  35) 

On  Page  478  (DES),  the  black  bear  range  on 
map  AR2-2  is  not  consistent  with  the  regional  anal- 
ysis contained  in  volume  1.  Additionally,  the  entire 
lease  boundary  should  be  shown  on  the  map  and 
not  just  the  federal  leases.  The  deer  winter  range 
shown  on  the  north-facing  slopes  above  the  Bear 
Mine  is  not  deer  winter  range  according  to  studies 
done  by  our  consultants.  Deer  winter  range  is  only 
present  in  the  middle  of  this  map  and  is  concentrat- 
ed primarily  on  the  southernmost  federal  lease,  es- 
sentially in  the  Dry  Fork  of  Minnesota  Creek 
drainage. 

Response 

Maps  provided  by  DOW  and  USFWS  corre- 
spond with  maps  in  the  ES.  The  exact  distribution 
of  black  bear  is  difficult  to  plot  on  a  map  of  the 
scale  used  in  the  ES.  The  wide-ranging  nature  of 
these  animals  also  makes  accurate  plotting  difficult. 
Each  year  new  areas  are  inventoried  where  these 
animals  occur. 

Deer  winter  on  the  lease  tract  and  do  winter  on 
the  north-facing  slopes  even  with  snow  depths  that 
are  normally  prohibitive  to  deer  use.  These  could 
be  resident  animals  that  do  not  migrate.  They  do 
not  use  the  area  heavily  and  it  is  not  crucial  winter 
range. 

10.  Comment  (BY  Commenter  35) 

Page  502  (DES):  Under  Wildlife  it  is  stated  that 
table  AR3-1  shows  the  total  number  of  deer  and 
elk  which  would  be  affected  by  our  operations. 
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This  should  be  reworded  to  state  that  they  could  be 
affected  by  our  operations.  The  table  itself  is  rather 
misleading  in  that  the  total  disturbed  acres  suggest 
there  is  no  reclamation  during  operation  and  it  also 
neglects  the  fact  that  the  mine  site  is  not  on  winter 
range. 

Response 

It  would  take  a  considerable  period  of  time  for 
this  area  to  return  to  a  condition  which  will  sup- 
port a  diverse  wildife  population,  even  if  reclama- 
tion is  begun  as  soon  as  possible.  Therefore,  this 
area  would  still  be  lost  as  suitable  wildlife  habitat 
for  the  life  of  the  mine  and  possibly  for  many  years 
afterward.  See  also  response  to  Wildlife  Comment 
9. 

11.  Comment  (by  Commenter  35) 

An  unwarranted  concern  is  expressed  that  ani- 
mals frightened  by  humans  and  driven  into  the 
subsidence  area  could  be  killed  or  injured  by  sharp 
changes  in  topography.  The  Rocky  Mountain 
region  in  general,  and  the  site  in  specific,  is  charac- 
terized by  "sharp  changes  in  topography."  The 
minor  addition  of  subsidence  features  from  mining 
presents  no  hazards  to  wildlife  not  already  present 
in  nature. 

Response 
Text  has  been  revised  throughout  the  FES. 

12.  Comment  (by  Commenter  35) 

On  Page  504  (DES)  under  Wildlife,  the  second 
paragraph  should  be  corrected  to  state  that  only  a 
very  few  waterfowl  are  found  along  the  North 
Fork  of  the  Gunnison  River  near  the  mine. 

Response 

The  DOW  has  shown  that  the  North  Fork  is  a 
waterfowl  winter  area.  Text  has  been  revised  to 
indicate  that  waterfowl  which  winter  along  the 
river  would  be  impacted  (FES,  ARCO  site-specif- 
ic, chapter  3,  Wildlife). 

13.  Comment  (by  Commenter  35) 

Pages  457  and  458:  the  description  of  additional 
ventilation  portals  outlines  that  no  equipment  or 
roads  are  contemplated;  therefore,  we  see  no  need 
for  ARCO  Mitigating  Measure  3  (page  515,  DES). 

Response 

The  comment  is  correct.  This  mitigating  measure 
has  been  deleted  from  the  FES. 

14.  Comment  (by  Commenter  35) 

On  Page  518  (DES)  under  Wildlife,  it  is  indicat- 
ed that  the  increased  activity  along  the  North  Fork 
of  the  Gunnison  River  could  cause  some  reduction 


in  the  hunting  area  of  bald  eagles.  As  previously 
noted,  no  bald  eagles  have  been  sighted  in  the 
areas.  It  is  also  stated  that  stress  and  harrassment  of 
big  game  species  will  occur.  It  should  be  noted 
that  the  location  of  the  Mt.  Gunnison  No.  1  surface 
facilities  is  not  located  on  deer  or  elk  winter  range 
and,  therefore,  harassment  of  these  species  will  not 
be  significant. 

Response 

See   responses  to   Wildlife  Comments   8   and   9. 

15.  Comment  (BY  Commenter  21 ) 

The  importance,  if  any,  of  the  North  Fork 
Valley  to  migrating  sandhill  and  whooping  cranes 
should  be  evaluated  in  more  detail. 

Response 

The  importance  of  this  area  to  the  migrating 
cranes  is  unknown  at  present.  They  were  included 
in  this  section  to  show  the  variety  of  species  in  the 
area. 

Mid-Continent  Coal  and  Coke  Company 

16.  Comment  (by  Commenter  50 ) 

I  feel  that  the  discussion  of  Coal  Canyon  and 
Cameo  mines  and  their  potential  impacts  on  the 
Wild  Horse  Area  is  totally  inadequate.  The  brief 
consideration  given  the  area  violates  federal  law 
and  BLM  policy.  The  Wild  Horse  area  has  been 
identified  by  the  Grand  Junction  office  as  a  road- 
less area  with  wilderness  qualities  and  was  recom- 
mended as  a  Wildland  Study  Area,  a  designation 
for  which  it  is  now  managed.  Section  603  of  the 
Federal  Land  Management  and  Policy  Act 
(FLPMA)  precludes  developments  that  would  de- 
grade the  wilderness  resources  of  a  roadless  area, 
except  for  the  continuation  of  mining,  grazing,  and 
mineral  leasing  activities  to  the  manner  and  degree 
to  which  they  were  occurring  at  the  time  the  act 
was  passed.  As  the  proposed  mines  were  not  in 
existence  when  FLPMA  was  passed,  development 
may  not  occur  within  the  Little  Bookcliffs  area 
until  a  wilderness  study  has  been  completed  and 
designation  has  been  considered  by  Congress. 

Response 

Chapters  1,  3,  and  8  of  the  Coal  Canyon  site- 
specific  have  been  revised  to  include  discussions  of 
the  relevant  guidelines  and  the  potential  impacts  of 
the  Coal  Canyon  mine  which  might  conflict  with 
those  guidelines.  The  Cameo  mines  are  not  expect- 
ed to  impact  the  Little  Bookcliffs  Wild  Horse 
Area. 
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GEX  Colorado  Company 

17.  Comment  (by  Commenter  48) 

Environmental  impacts  on  the  active  peregrine 
falcon  aerie  and  bald  eagles  (pages  689,  714,  GEX 
Colorado  site-specific,  DES)  are  not  considered 
adequately. 

Response 

See  Wildlife  Comment  4.  See  also  chapter  8  in 
the  Cameo,  Coal  Canyon,  and  Cottonwood  Creek 
site  specifics  for  some  alternatives  related  to  pro- 
tection of  peregrine  falcon  essential  habitat,  which 
could  be  adversely  affected  by  activity  in  the  vicin- 
ity of  these  three  operations  (FES,  volume  2). 

18.  Comment  (by  Commenter  42) 

Irreversible  and  Irretrievable  Commitment  of 
Resources  (Page  731,  DES)  state  "Wildlife  habitat 
on  233  acres  which  would  have  supported  43  deer 
annually  would  be  irretrievably  lost  with  the  life  of 
the  mine."  GEX  Colorado  Co.  has  made  a  commit- 
ment through  the  Colorado  Mined  Land  Reclama- 
tion Board  to  reseed  approximately  80  percent  of 
the  233  acres  of  land  that  would  be  disturbed  in  an 
immediate  effort  to  recover  this  land. 

Response 
See  response  to  Wildlife  Comment  10. 

Sheridan  Enterprises 

19.  Comment  (by  Commenter  iia) 

Page  760  (DES)  Threatened  and  Endangered 
Species:  There  have  been  reports  of  black-footed 
ferret  sightings  in  adjacent  Utah  counties;  there- 
fore, suitable  habitat  in  the  proposed  Loma  Project 
area  should  be  considered  potential  black-footed 
ferret  habitat  (Hinckley,  1970). 

Response 

No  sightings  of  black-footed  ferret,  verified  or 
unverified,  have  been  reported  in  the  proposed 
project  area.  Maintaining  the  area  for  the  reintro- 
duction  of  the  ferret  is  a  BLM  management  goal, 
as  stated  in  the  DES  (p.760). 

20.  Comment  (by  Commenter  iia) 

Page  760  (DES),  Other  Birds:  The  sandhill 
cranes  stopping  over  in  the  vicinity  of  Highline 
Lake  and  East  Salt  Wash  may  be  part  of  the 
Grey's  Lake  (Idaho)  nesting  population  that  are 
being  used  as  foster  parents  for  endangered  whoop- 
ing cranes.  These  birds  migrate  between  their  nest- 
ing habitat  at  Grey's  Lake  National  Wildlife 
Refuge  and  their  winter  range  at  Bosque  del 
Apache  NWR  (New  Mexico)  with  intermediate 
stops  at  Ouray  NWR  (Utah)  and  Monte  Vista 
NWR   (Colorado).   Foster  whooping  cranes   have 


been  observed  at  these,  and  other  locations  along 
this  route.  The  proposed  Loma  Project  lies  in  a 
direct  line  between  Ouray  and  Monte  Vista  NWR. 

Response 

This  information  has  been  added  to  the  text 
(FES),  Sheridan  site-  specific,  chapter  2,  Wildlife. 

21.  Comment  (BY  Commenter  iia) 

Page  788,  para.  8  under  Wildlife  beginning  on 
page  786  and  page  799,  Mitigating  Measure  4 
(DES):  Antelope  and  deer  would  probably  be 
better  off  if  the  railroad  spur  is  not  fenced. 

Response 

The  proposed  fencing  is  also  for  the  protection 
of  livestock.  If  the  spur  is  fenced,  the  fencing  will 
have  to  conform  to  BLM  specifications,  as  stated 
in  Sheridan  Mitigating  Measure  4,  page  799  (DES). 

22.  Comment  (by  Commenter  sd 

Page  788,  Wildlife,  Para.  3  (DES):  The  statement 
reports  one  active  and  one  suspected  golden  eagle 
nest  possibly  being  affected  by  the  proposed  action. 
Wildlife  studies  conducted  on  the  proposed  project 
area  have  not  documented  any  known  or  suspected 
nesting  sites  for  golden  eagles. 

Response 

This  information  is  available  at  BLM's  Grand 
Junction  District  Office,  Grand  Junction,  Colora- 
do. Data  indicate  that  the  statement  in  the  ES  is 
accurate. 

23.  Comment  (by  Commenter  21 ) 

It  is  our  opinion  that  the  Sheridan  Enterprises 
Loma  Project  will  have  a  profound  effect  on  many 
wildlife  species.  The  problem  stems  from  the  impli- 
cation of  a  great  number  of  acres  of  available 
"wildlife  habitat"  with  no  breakdown  as  to  habitat 
type  or  species  diversity  in  those  types.  For  exam- 
ple: the  access  corridor  will  heavily  impact  a  very 
valuable  riparian  area.  Riparian  habitat  is  certainly 
the  most  valuable  wildlife  habitat  type  in  the  arid 
west,  and  such  is  not  the  impression  we  get  from 
the  Loma  Project  site-specific. 

Response 

The  impacts  of  this  proposed  corridor  will  re- 
quire further  analysis  when  Sheridan  Enterprises 
applies  for  a  right-of-way  over  public  lands. 

All  Site  Specifics 

24.  Comment  (BY  Commenter  iia) 

Reclamation  has  been  generally  brushed  over  on 
all  site-specific  proposals.  We  believe  that  the  term 
"reclamation"  means  that  the  disturbed  site  is  hab- 
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itable  to  organisms  that  were  originally  present  or 
others  that  approximate  the  original  inhabitants. 

Response 

The  discussion  of  reclamation  has  been  expanded 
in  the  FES  (see  vegetation  sections  in  volume  1, 
chapter  4,  and  volume  2,  chapter  3s).  Disturbed 
areas  must  be  reclaimed  pursuant  to  30(CFR):  717, 
30(CFR):  211,     and     43(CFR):     3041.     Both 

30(CFR):  211.40(a)(i)  and  43(CFR):  3041.2- 
2(e)(1)  state  that  lands  disturbed  by  mining  activi- 
ties must  be  reclaimed  to  a  condition  capable  of 
supporting  a  land  use  equal  to  or  better  than  the 
premining  use. 

25.  Comment  (BY  Commenter  iia) 

We  suggest  that  all  power  lines  and  roads  be 
separated  by  at  least  300  yards  to  reduce  the  indis- 
criminate shooting  of  raptors.  Shooting  is  the  lead- 
ing cause  of  eagle  deaths  in  recent  years  (USFWS 
reports),  and  a  Utah  study  shows  a  high  correlation 
between  the  distance  between  roads  and  power 
lines  and  raptor  deaths  caused  by  shooting  (Ellis  et 
al.  1969). 

Response 

The  additional  300  yards  would  double  the 
amount  of  wildlife  habitat  lost  to  road  and  power 
line  construction.  It  is  doubtful  if  this  distance 
would  be  sufficient  to  discourage  shooting  of  rap- 
tors. 

Regional 

26.  Comment  (by  Commenter  21 ) 

Page  184:  The  statement  "poaching  could  in- 
crease 10  times..."  is  taken  out  of  context  and  was 
given  if  the  proposals  were  developed  at  the  high 
level  alternative,  not  without  the  proposal! 

Page  239:  The  statement  "illegal  hunting  could 
increase  10  times..."  has  been  included  here  and  in 
the  section  Future  Environment  Without  the  Pro- 
posal.  It  belongs  here,   not  in  the  other  section! 

In  each  site-specific  section,  the  sentence  "This 
illegal  kill  could  be  ten  times  or  1,000  percent  over 
current  estimates  (Al  Whitaker,  1978,  personal 
communication)"  is  used.  In  the  Anschutz  site-spe- 
cific, the  word  "could"  is  changed  to  "would". 
The  sentence  should  be  omitted  entirely  from  the 
site-specific  sections.  In  my  conversation  with  the 
BLM,  I  made  it  clear  that  this  statement  pertained 
only  to  the  cumulative  impact  assessment,  and  not 
to  each  site-specific. 

Response 

This  sentence  has  been  deleted  in  the  FES  from 
all  site-specific  analyses  and  from  all  sections  of  the 
regional  except  chapter  4  cumulative  impact  analy- 
sis  and   chapter    8    high-level    analysis.    However, 
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since  the  proposed  actions  are  only  a  small  part  of 
the  cumulative  development,  it  is  quite  possible 
that  poaching  could  increase  almost  tenfold  as  a 
result  of  developments  discussed  in  the  regional 
volume  under  Future  Environment  Without  the 
Proposal  and  the  chapter  8  Low-Level  Scenario. 

27.  Comment  (by  Commenters  21,  22) 

Impacts  are  treated  in  much  too  general  a  fash- 
ion to  allow  the  reader  to  understand  the  full  im- 
pacts on  wildlife  resources.  Methods  of  water  di- 
version should  be  explained  in  greater  detail,  thus 
allowing  an  assessment  of  impacts  on  endangered 
species.  We  feel  the  site-specific  sections  need 
much  greater  detail  for  us  to  evaluate  the  impacts 
on  wildlife. 

Response 

The  full  impacts  on  wildlife  resources  are  pre- 
sented in  volume  1,  chapter  4,  Wildlife:  Cumulative 
Impacts.  The  site-specific  proposals  were  examined 
on  the  basis  of  the  information  presently  available 
on  wildlife  species  in  the  impacted  areas.  The 
water  resources  and  aquatic  biology  sections  in 
each  site-specific  have  been  revised  and  discuss  the 
impacts  of  water  consumption  by  the  proposed 
mining  operations. 

28.  Comment  (by  Commenter  iia) 

Volume  1  (DES),  chapter  2,  page  111,  para.  1 
under  Threatened  and  Endangered  Species: 
"The  DOW  has  identified  no  occupied  range  for 
these  three  species..."  What  three  species? 

Response 

The  text  has  been  revised  for  the  FES  to  read 
"this  species." 

29.  Comment  (by  Commenter  iia) 

Volume  1  (DES),  chapter  2,  page  184,  para.  5 
under  Wildlife:  Wildlife,  regardless  of  the  species, 
forced  out  of  an  area  by  adverse  conditions  do  not 
merely  move  over  into  other  areas  and  continue 
their  existence.  Species  such  as  mountain  lions, 
which  have  well  defined  home  areas  and  are  intol- 
erant of  other  individuals  of  the  same  species  and 
sex,  do  not  share  their  home  areas.  Displaced  indi- 
viduals will  be  lost  if  a  vacant  area  cannot  be 
found,  and  suitable  unoccupied  territories  are  rare 
in  nature.  This  comment  also  applies  to  volume  1, 
(DES),  chapter  8,  page  332,  para.  2  under  Wildlife. 

Response 

Text  revised  (FES,  volume  1,  chapter  4,  Wild- 
life). 
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30.  Comment  (by  Commenter  iia) 

Volume  1  (DES),  chapter  2,  page  184,  para.  8 
under  Wildlife:  Add  mountain  lion. 

Response 

Text  revised. 

31.  Comment  (by  Commenter  iia) 

Volume  1  (DES),  chapter  4,  page  240,  para.  6 
under  Off-Site  Impacts:  Raptors  are  particularly 
vulnerable  to  road  kill.  In  Utah  it  has  moved  up  to 
the  second  leading  mortality  factor  now  that  the 
electrocution  problem  is  being  corrected  (USDWS 
and  Utah  Division  of  Wildlife  Resources  reports). 
This  impact  should  also  be  added  to  chapter  5, 
Unavoidable  Adverse  Impacts. 

Response 

It  is  possible  that  raptors  may  be  hurt  or  killed 
by  increased  traffic;  however,  no  studies  or  data 
are  available  for  the  ES  area.  A  statement  to  this 
effect  has  been  added  to  Wildlife,  chapter  4, 
volume  1,  FES. 

32.  Comment  (by  Commenter  iia) 

Volume  1  (DES),  chapter  4,  page  244,  para.  3 
under  Summary:  Impacts  to  wildlife  will  be  long- 
term  rather  than  short-term  as  stated.  Wildlife  will 
not  be  restored  until  after  the  mine  closes  and  the 
disturbed  ecosystem  is  habitable  by  organisms  that 
were  originally  present  or  others  that  approximate 
the  original  inhabitants. 

Response 

Text  revised  (FES,  volume  1,  chapter  4,  Wild- 
life). 

33.  Comment  (by  Commenter  21 ) 

Throughout  the  statement,  a  reference  is  made  to 
"wildlife  habitat"  with  no  attempt  to  categorize 
this  land  mass  as  riparian  areas,  winter  range  and 
so  on.  Wildlife  habitat  must  be  broken  down  into 
its  various  forms.  These  forms  should  be  given 
values  based  on  diversity  of  species  using  the  par- 
ticular form  and  biological  needs  such  as  wintering 
and  reproduction  areas  or  some  other  ecological 
factor.  For  example,  the  riparian  habitat  is  prob- 
ably the  most  important  wildlife  habitat  form  of  the 
statement  area.  It  is  also  the  form  in  shortest  supply 
and  the  form  most  likely  to  be  impacted.  This  fact 
is  not  mentioned  in  the  DES. 

Response 

The  breakdown  of  habitat  types  can  best  be  illus- 
trated by  table  R4-6  in  the  DES  (R4-19  in  the 
FES)  Acres  of  Disturbance  of  Vegetation  Types 
Due  to  the  Proposed  Action  by  1990,  Compared 
with  the  Total  Acres  of  the  Vegetation  Types  in 


the  ES  Area.  One  acre  of  riparian  habitat  is  expect- 
ed to  be  impacted  by  the  proposed  actions.  In 
addition,  table  R2-30  in  chapter  2  Wildlife  in  the 
FES  provides  additional  information  on  wildlife 
species  and  habitats. 

34.  Comment  (BY  Commenter  21 ) 

The  wildlife  language  throughout  the  statement 
needs  a  general  "cleaning  up."  The  Colorado  Divi- 
sion of  Wildlife  has  numerous  publications,  a  Lati- 
long  survey  of  wildlife  and  a  computerized  wildlife 
data  bank  which  should  be  used  to  describe  the 
absence,  presence,  and  abundance  of  various  spe- 
cies. Use  of  these  readily  available  tools  would 
correct  most  of  the  errors  in  the  statement.  For 
example,  there  are  no  black-tailed  prairie  dogs  in 
the  ES  area,  and  the  maps  for  black-  bear  distribu- 
tion and  elk  calving  areas  are  incorrect. 

Response 

The  Latilong  distribution  documents  were  found 
to  be  more  general  in  scope  than  the  maps  pro- 
vided in  the  ES.  They  provided  little  information 
on  elk  calving  areas  and  bear  distribution.  The 
maps  in  the  ES  correspond  to  maps  provided  by 
the  DOW  and  USFWS. 

Elk  calving  areas  have  been  identified  in  only  a 
general  way  to  protect  the  elk  from  possible  human 
curiosity  and  harassment.  Therefore,  the  majority 
of  these  areas  have  not  been  shown  on  the  maps. 

It  is  difficult  to  plot  the  exact  distribution  of 
black  bear  on  a  map  of  the  scale  used  in  the  ES. 
The  wide-ranging  nature  of  these  animals  also 
makes  plotting  difficult.  Each  year  new  areas  are 
inventoried  where  black  bear  occur. 

35.  Comment  (by  Commenter  21) 

The  concept  of  urban  and  agricultural  wildlife 
has  been  ignored  in  the  statement.  Virtually,  the 
whole  9  million  acres,  covered  by  the  statement, 
are  wildlife  habitat.  We  seriously  question  the 
figure  of  38  percent  of  the  statement  area  being  in 
use  for  communities  and  roads.  I  have  heard  the 
statement  made  that  approximately  40  percent  of 
the  land  mass  of  Connecticut  is  in  roads  and  com- 
munities. I  do  not  feel  that  this  area  of  rugged 
western  Colorado   resembles  Connecticut. 

Response 

Text  has  been  revised  to  indicate  that  most  of 
the  ES  area  is  available  to  wildlife  in  some  manner 
(FES,  volume  1,    chapters  2   and   4,  Wildlife). 

36.  Comment  (by  Commenter  21) 

The  statement  seems  to  assume  that  reclamation 
laws  and  regulations  are  adequate  to  replace  lost 
habitat  in  the  long  run.  Such  is  not  true.  Mined 
lands,  no  matter  how  well  reclaimed,  will  never 
support  the  same  diverse  fauna  and  flora  they  did 
prior  to  mining.  It  should  be  made  clear  that  the 
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revegetation  process  is  a  lengthy  one,  often  taking 
20  years  to  achieve  soil  stabilization. 

Response 

Loss  of  wildlife  habitat  has  been  identified  as  a 
possible  long-  term  impact  in  the  FES  (volumes  1 
and  2,  chapter  6).  See  also  the  response  to  Wildlife 
Comment  24. 

37.  Comment  (BY  Commenter  21 ) 

Deer  and  elk  are  examined  in  good,  albeit  some- 
times incorrect,  detail.  Although  these  two  species 
are  of  considerable  economic  importance,  they  do 
not  represent  the  majority  of  the  species  present, 
nor  are  they  good  indicators  of  environmental 
well-being.  We  would  like  to  see  other  species 
treated  in  greater  detail,  particularly  aquatic  and 
threatened-endangered  species. 

Response 

Much  more  information  is  available  on  deer  and 
elk  than  on  other  wildlife  species  in  the  ES  area. 
Little  is  known  about  the  effects  of  coal  mining, 
increased  off  road  vehicle  use,  and  other  human 
activities  on  other  species. 

38.  Comment  (by  Commenter  22) 

Page  108  (DES):  Here  the  wolverine  is  said  not 
to  exist  in  the  ES  area.  This  conflicts  with  page 
111   where  the  wolverine  is  listed  as  "possible." 

Response 

Text  revised,  (FES,  volume  1,  chapter  2,  Wild- 
life). 

39.  Comment  (by  Commenter  22) 

Page  134:  Bear  is  not  a  "more  visible  species." 

Response 

Text  revised  (FES,  volume  1,  chapter  4,  Wild- 
life). 

40.  Comment  (by  Commenter  22) 

Page  239  (DES)  On-Site  Impacts:  The  figures 
presented  here  are  very  misleading.  They  relate 
only  to  the  total  land  mass  (3,465,000  acres)  that 
the  author  attributes  to  wildlife  habitat.  The  figure 
3,465,000  is  itself  incorrect  either  in  or  out  of  con- 
text and  the  percentages  given  ignore  the  various 
habitat  types,  i.e.,  riparian,  which  will  be  impacted. 
The  reader  gets  the  impression  that  the  impacts 
will  be  very  small;  but  if  one  of  these  small  acre- 
ages includes  the  only  nest  site  of  a  peregrine 
falcon,  the  entire  essential  habitat  of  an  endangered 
species  has  been  lost. 

Response 

Acreage  figures  have  been  revised  (FES,  volume 
1,  chapter  4,  Wildlife).  Consultation  with  USFWS 


has  been  completed;  that  agency's  comments  can 
be  found  with  the  comment  letters  at  the  end  of 
this  chapter  (letter  lib). 

41.  Comment  (by  Commenter  22) 

Page  239:  The  statement  attributed  to  Al  Whi- 
taker  should  read  "...  depending  on  topography 
and  wildlife  species,  the  wildlife  use..." 

Response 

Text  revised  (FES,  volume  1,  chapter  4,  Wild- 
Hfe). 

42.  Comment  (by  Commenter  22) 

It  should  be  made  clear  that  residential  growth 
has  historically  taken  place  on  wildlife  habitats, 
both  riparian  and  big  game  winter  range. 

Response 
Text  revised  throughout  FES. 

43.  Comment  (by  Commenter  22) 

Page  240:  Coal  will  obviously  be  hauled  from 
the  ES  area  by  a  great  number  of  trains.  These  will 
certainly  increase  the  train-deer  collisions  in  the 
areas  served  by  the  trains,  a  fact  not  mentioned  in 
the  ES. 

Response 

Text  revised  (FES,  volume  1,  chapter  4,  Wild- 
Hfe). 

44.  Comment  (by  Commenter  22) 

Page  240  (DES),  Endangered  Species:  Words 
"could  be  impacted"  should  be  changed  to  "will  be 
impacted,"  as  pertains  to  the  peregrine  falcon  and 
bald  eagle.  This  section  should  be  expanded  to 
include  more  details  of  the  possible  impacts. 

Response 

It  is  possible,  but  not  certain  that  these  species 
would  be  impacted  by  the  proposed  actions.  Con- 
sultation with  the  USFWS  has  been  completed; 
that  agency's  comments  are  included  with  the  let- 
ters at  the  end  of  this  chapter  (letter  1  lb). 

45.  Comment  (by  Commenter  22) 

Page  307  (DES):  The  statement  in  No.  14  that 
"If  the  disturbed  acres  are  revegetated  primarily 
with  grasses.. .an  increase  in  the  productivity  of  the 
land  for  livestock  and  wildlife  would  be  expected" 
is  not  true  pertaining  to  wildlife. 

Response 

Text  revised  (FES,  volume  1,  chapter  6). 

46.  Comment  (by  Commenters  4,  22) 

Several  important  omissions  were  noted  in  the 
collection  of  appendixes.  For  example,  there  is  no 
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map  depicting  waterfowl  distribution,  bald  eagle 
concentration  and  wintering  areas,  great  blue  heron 
rookeries,  peregrine  falcon  observation  areas  or 
golden  eagle  nest  sites.  Map  7  should  include  addi- 
tional elk,  bighorn  sheep,  and  black  bear  range. 
The  same  is  true  for  mule  deer  winter  range  on 
map  8.  Most  of  the  ES  area  is  raptor  nesting  habi- 
tat (map  9). 

Response 

The  scale  of  maps  prohibits  the  inclusion  of 
small  areas  such  as  blue  heron  rookeries  and 
golden  eagle  nest  sites  and  prohibits  the  inclusion 
of  each  small  habitat  area  available  to  mule  deer, 
elk,  bighorn  sheep,  and  black  bear.  Waterfowl  and 
bald  eagle  distribution  areas  are  generally  along 
waterways  and  water  bodies  in  the  area;  additional 
work  is  being  done  by  BLM  to  locate  bald  eagle 
concentration  and  wintering  area.  Peregrine  falcon 
observation  sites  are  omitted  from  the  maps  to  pro- 
tect the  birds  from  possible  exploitation  and  har- 
rassment.  The  information  presented  was  the  best 
available  to  the  ES  team  at  the  time  the  maps  were 
developed. 

47.  Comment  (by  Commenter  i6) 

Page  239  (DES),  Off-Site  Impacts,  para.  1:  The 
population  figures  given  here  exceed  the  cumula- 
tive total  that  is  obtained  when  the  data  presented 
in  the  site  specifics  are  added.  This  observation  is 
recurrent  throughout  the  various  sections  on  condi- 
tions of  the  environmental  impacts  of  the  proposed 
actions. 

Response 

Population  figures  have  been  revised  throughout 
the  FES. 

U.S.  Fish  and  Wildlife  Service  Biological  Opinion 

Consultation  with  the  USFWS  has  been  complet- 
ed as  required  by  Section  7  of  the  Endangered 
Species  Act.  The  USFWS  biological  opinion  can 
be  found  in  letter  lib  at  the  end  of  this  chapter. 
The  following  are  responses  to  the  recommenda- 
tions for  protection  of  peregrine  falcons  contained 
in  that  letter  (the  biological  opinion  indicates  that 
"the  proposed  project  will  not  jeopardize  the  con- 
tinued existence  of  the  bald  eagle  along  the  Gunni- 
son and  Colorado  River  drainages")- 

48.  Comment  (by  Commenter  iib) 

The  following  recommendations  should  minimize 
human  activity  and  ensure  that  the  nesting  birds 
are  not  driven  from  the  general  area  they  presently 
utilize.  We  recommend  that  all  three  new  mines 
near  the  active  eyrie  (Cottonwood,  Cameo,  and 
Coal  Canyon)  not  operate  concurrently.  If  this  rec- 
ommendation is  adopted,  the  portal  nearest  the  nest 


site  should  not  operate  from  February  1  to  August 
1  when  birds  are  nesting  and  rearing  young. 

Response 

An  alternative  to  defer  approval  of  the  projects 
so  that  they  would  not  operate  concurrently  has 
been  added  to  chapter  8  in  each  of  the  three  site 
specifics  mentioned  (FES,  volume  2).  The  issue  of 
closing  down  the  portal  nearest  the  nest  site  from 
February  1  to  August  1  is  being  explored  further 
by  BLM  and  USFWS. 

49.  Comment  (BY  Commenter  iib) 

In  addition,  public  travel  in  Coal  Canyon  should 
be  discouraged  during  the  peregrine  falcon  nesting 
season.  All  vehicles  should  be  restricted  to  existing 
roads.  Motorcycles,  trail  bikes,  dune  buggies,  and 
other  all-terrain  vehicles  should  be  prohibited  from 
entering  the  canyon  during  the  nesting  season. 
Construction  of  permanent  buildings  should  be 
kept  to  a  minimum.  Powerline  construction  should 
follow  the  guidelines  established  in  the  Bureau  of 
Land  Management  (BLM)  manual  2850.  The  Rural 
Electrification  Administration  standards  for  preven 
tion  of  raptor  electrocution,  as  addressed  in  the 
1975  publication,  'Suggested  Practices  for  Raptor 
Protection  on  Power  Lines,'  also  should  be  con- 
sulted. Power  lines  should  be  300  yards  from  roads 
except  for  a  minimum  number  of  access  points.  If 
peregrine  falcons  do  not  return  to  one  of  the 
known  eyries,  efforts  should  be  made  to  survey  the 
canyon  cliffs  for  alternate  nest  occupancy. 

Response 

These  suggestions  have  been  added  as  an  alterna- 
tive to  the  Coal  Canyon  and  Cameo  site  specifics. 
They  do  not  seem  to  apply  to  the  Cottonwood 
Creek  site  specific,  since  the  proposed  Cottonwood 
Creek  mines  are  not  in  the  immediate  Coal  Canyon 
area. 

AQUATIC  BIOLOGY 
Anschutz  Coal  Corporation 

1.  Comment  (by  Commenters  9,  48) 

On  page  432  (DES),  it  is  asserted  that  "no 
threatened  or  endangered  aquatic  species  would  be 
affected  by  the  proposed  action"  at  the  Anschutz 
coal  operation  site.  Given  the  probability  of  wa- 
shouts of  diversion  and  retention  structures  mining 
activities  at  the  Anschutz  site  could  prejudice  the 
existence,  and  impact  the  habitat  of  the  Colorado 
squawfish,  humpback  chub,  and  razorback  sucker. 

Response 

The  Anschutz  operation  is  too  far  upstream  to 
affect  the  species  in  the  Colorado  River.  Also,  in  a 
storm  event  large  enough  to  cause  washouts,  the 
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dilution  factor  of  the  Colorado  River  would  be  so 
great  that  no  significant  change  in  pollutant  con- 
centrations would  occur.  See  also  the  response  to 
Water  Resources  Comment  23  and  the  U.S.  Fish 
and  Wildlife  biological  opinion  in  letter  1  lb  at  the 
end  of  this  chapter. 

2.  Comment  (by  Commenter  48) 

In  addition,  the  results  of  a  BLM-FWS  Section  7 
(Endangered  Species  Act  of  1973)  consultation 
should  be  disclosed  in  the  EIS,  particulary  in  light 
of  the  serious  salinity  problem  in  the  Colorado 
River. 

Response 

The  USFWS  biological  opinion  can  be  found  in 
letter  1  lb  at  the  end  of  this  chapter. 

Atlantic  Richfield  Company 

3.  Comment  (by  Commenter  48) 

The  National  Wildlife  Federation  believes  that 
alternative  drainage  systems  and  other  sediment 
control  measures  should  be  considered.  The  EIS 
(at  page  504--DES)  admits  that  the  "ARCO  mining 
plan  does  not  present  a  site  drainage  plan  to  con- 
tain sediment  and  runoff  from  all  construction  and 
operation  areas." 

Response 

The  requirements  contained  in  the  30(CFR): 
717.17  involving  sediment  control  must  be  met 
prior  to  approval  of  the  M&R  plan. 

Sheridan  Enterprises 

4.  Comment  (by  Commenters  n,  21) 

It  is  our  opinion  that  the  Sheridan  Enterprises 
Loma  Project  will  have  a  profound  effect  on  many 
wildlife  species. 

Response 

The  Loma  Project  would  not  have  any  signifi- 
cant impacts  upon  aquatic  wildlife  (see  Aquatic 
Biology,  Sheridan,  chapter  3). 

Ail  Site  Specifics 

5.  Comment  (by  Commenters  11,  13,  39,  48) 

The  Coal  Canyon,  Cottonwood  Creek,  and 
Loma  mines  and  the  GEX  operation  threaten  the 
habitat  of  four  species  of  warm  water  fish  that  are 
endemic  to  the  Colorado  River  and  that  are  classi- 
fied as  threatened  or  endangered  species.  Critical 
habitat  has  been  proposed  by  the  U.S.  Fish  and 
Wildlife  Service  for  the  Colorado  River  squawfish. 
The  drainage  and  sedimentation  control  systems 
planned  for  these  mines  are  presently  inadequate  to 


prevent    degradation    of    downstream    water    re- 
sources, including  the  habitat  of  these  species. 

Response 

As  noted  in  the  Authorizing  Actions  sections 
(chapter  Is)  the  companies  will  be  required  to 
comply  with  the  requirements  of  the  30(CFR):  700 
regulations.  These  regulations  include  requirements 
for  retention  ponds  and  waste  disposal.  The  M&R 
plans  will  not  be  approved  without  such  compli- 
ance. See  also  the  FES  revised  text,  all  sites.  Water 
Resources,  and  Aquatic  Biology;  the  response  to 
Water  Resources  Comment  23;  and  the  USFWS 
biological  opinion  in  letter  1  lb  at  the  end  of  this 
chapter. 

Regional 

6.  Comment  (by  Commenter  iia) 

Regional,  chapter  4,  p.  245  (DES),  para.  3  under 
Threatened  and  Endangered  Fish  it  states,  "contin- 
ued monitoring  of  all  waters  ...  "  Monitoring  what 
and  by  whom?  If  monitoring  is  part  of  a  proposal  it 
must  be  clearly  stated  what  is  being  monitored, 
how  often  it  is  tested,  who  is  doing  it,  what  levels 
would  initiate  remedial  action,  and  what  remedial 
action  would  be  taken. 

Response 

The  regulations  contained  in  30(CFR):  717.17 
outline  requirements  for  monitoring. 

Text  Changes 

The  following  comments  have  been  addressed  in 
text  changes  in  the  Aquatic  Biology  and  Water 
Resources  sections,  both  regional  and  site  specific. 

7.  Comment  (by  Commenter  48) 

The  proposed  drainage  system  at  Anschutz 
seems  unacceptable  if,  during  the  50-year  life  of  the 
mine  and  following  a  lO-year/24-hour  precipitation 
event,  there  is  a  99  percent  chance  of  sediment  and 
other  debris  from  the  mine  entering  North  Thomp- 
son Creek  (page  429). 

8.  COMMENT(BY   COMMENTER    15) 

Page  402  (DES):  A  verbal  description  of  the 
sampling  locations  for  data  presented  in  table  A2-3 
would  be  helpful.  In  reviewing  the  data  plus  data 
in  the  files.  North  Thompson  Creek  would  be  con- 
sidered a  good  quality  stream  as  opposed  to  a  fair 
to   poor  quality   stream   as  reported   in   the   EIS. 

9.  Comment  (by  Commenters  13,  21) 

The  design  and  placement  of  the  rail  siding  will 
damage  riparian  habitat  along  the  North  Fork. 
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10.  Comment  (by  Commenter  49) 

Similarly,  the  potential  increase  in  NH4  and  the 
decrease  in  dissolved  oxygen  concentration  in  the 
North  Fork  River  System  (Vol.  II,  page  504, 
DES),  along  with  potential  dewatering  in  low-flow 
years,  constitute  a  serious  threat  to  the  aquatic  biol- 
ogy. The  ES  states  that  the  aquatic  biology  of  the 
section  of  the  stream  is  currently  in  excellent  con- 
dition (Vol.  II,  page  477). 

11.  Comment  (BY  Commenter  35) 

Under  Aquatic  Biology,  the  second  paragraph 
should  state  that  the  tract  boundary  fronts  the 
south  bank  of  the  North  Fork  of  the  Gunnison 
River  for  one  mile.  Under  North  Fork  of  the  Gun- 
nison River,  the  last  sentence  of  the  second  para- 
graph should  be  rewritten  to  emphasize  that  the 
stream  below  Somerset  is  stressed  due  to  almost 
dewatering  for  irrigation  purposes  and  the  return 
flow   of  poor  quality   water   from   this   irrigation. 

12.  Comment  (BY  Commenter  35) 

Under  Aquatic  Biology,  the  second  paragraph 
states  that  the  increased  total  suspended  solids 
would  increase  the  sediment  settling  in  the  stream- 
bed  and  adversely  affect  fish  population  and  their 
insect  prey.  It  should  be  noted  that  the  annual  high 
flow  of  the  North  Fork  of  the  Gunnison  River  has 
a  tendency  to  purge  the  streambed  of  accumulated 
silt  during  the  spring  runoff.  Additionally,  since 
sedimentation  ponds  are  required  by  the  OSM  reg- 
ulations, the  additional  sediment  load  to  the  North 
Fork  of  the  Gunnison  River  should  be  extremely 
small. 

13.  Comment  (BY  Commenter  35) 

Page  244,  Aquatic  Biology,  Proposed  Actions, 
Stream  Flow  Depletion:  It  is  noted  that  a  25  to  a 
100  percent  depletion  in  the  stream  could  occur  if 
ARCO's  15  cfs  water  right  is  exercised.  As  dis- 
cussed in  our  oral  presentation,  the  ARCO  water 
right  is  a  relatively  junior  water  right  and  cannot 
be  exercised  in  times  of  low  flow  due  to  the  prior- 
ity system  and,  therefore,  the  depletion  discussed 
will  not  occur. 

14.  Comment  (by  Commenter  35) 

Under  the  discussion  of  ammonia  discharges  and 
decreased  dissolved  oxygen  resulting  from  the 
sewage  treatment  lagoon,  it  is  indicated  that  addi- 
tional discharges  of  these  parameters  could  cause 
fish  kills  in  the  river  at  Delta.  The  irrigation  use  of 
the  river  water  completely  dries  up  the  river 
downstream  from  the  Mt.  Gunnison  Mine  and  that 
certainly  has  more  of  an  impact  on  fish  populations 
than  increased  ammonia  or  reduced  dissolved 
oxygen  concentrations. 


15.  Comment  (by  Commenter  6) 

The  EIS  should  include  information  on  the 
chemical  composition  and  leachability  of  mine 
wastes.  These  properties  of  mine  wastes  may  affect 
the  water  quality  of  surface  and  subsurface  waters 
in  the  vicinity  of  mine  waste  disposal  areas. 

16.  Comment  (by  Commenter  6) 

EPA  is  concerned  about  the  possible  adverse 
effects  of  subsidence  on  surface  drainage,  soil  ero- 
sion and  water  quality.  In  addition  to  the  adverse 
consequences  of  subsidence  in  general,  mine-in- 
duced subsidence  may  pose  potentially  serious  haz- 
ards to  streams,  reservoirs,  and  public  water  supply 
lines. 

17.  Comment  (BY  Commenter  21 ) 

Impacts  are  treated  in  much  too  general  a  fash- 
ion to  allow  the  reader  to  understand  the  full  im- 
pacts on  wildlife  resources.  Methods  of  water  di- 
version should  be  explained  in  greater  detail,  thus 
allowing  an  assessment  of  impacts  on  endangered 
species.  We  feel  the  site-specific  sections  need 
much  greater  detail  for  us  to  evaluate  the  impacts 
on  wildlife. 

18.  Comment  (by  Commenter  iia) 

Regional,  chapter  4,  p.  245  (DES),  Increased 
Fishing  Pressure:  The  statement  "an  increased  reli- 
ance on  hatchery  raised  fish  would  result,"  is  not 
the  complete  answer.  Fish  cost  somewhere  be- 
tween $1.80  and  $2.00  per  pound  to  produce  and 
distribute.  Planting  more  fish  would  severely  strain 
the  Division  of  Wildlife's  budget  if  hatchery  space 
is  available  for  more  production.  New  hatcheries 
may  be  out  of  the  question  because  of  the  lack  of 
money  for  construction  or  sites  with  enough  water 
suitable  for  hatchery  use. 

19.  Comment  (by  Commenters  iia,  21 ) 

Regional,  chapter  4,  p.  245  (DES),  sections  on 
Threatened  and  Endangered  Fish  Species  and  Po- 
tential Spills  ...  These  two  sections  are  misleading 
and/or  conflicting. 

20.  Comment  (by  Commenter  35) 

On  page  1 14  (DES)  under  Drainages  With 
Major  Coal  Developments,  North  Fork  of  the 
Gunnison  River,  the  first  paragraph  at  the  top  of 
the  page  indicates  that  the  fisheries  quality  down- 
stream from  Somerset  becomes  poor  habitat.  Find- 
ings by  ARCO  consultants  indicate  that  even  one 
mile  upstream  of  Somerset,  the  fisheries  habitat  is 
in  poor  condition. 

21.  Comment  cby  Commenters  6,  15) 
Salinity   is   the   major  basin-wide   water  quality 

concern   in   the   Colorado   River   Basin   and   is  of 
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national  and  international  concern  (PL  93  320  and 
Minute  242  of  the  Treaty  with  Mexico).  Because  of 
this  concern,  all  environmental  assessments  of  pro- 
posed actions  in  the  basin  should  include  a  determi- 
nation of  salinity  impacts  and  potential  mitigating 
measures.  Salinity  impacts  include  both  loading  and 
concentrating  effects. 

22.  Comment  (by  Commenter  21 ) 

The  general  treatment  of  aquatic  species  is  inad- 
equate. The  impacts  of  stream  dewatering,  possible 
changes  in  water  chemistry  and  loss  of  riparian 
habitat  will  surely  affect  these  species.  The  impacts 
on  threatened  and  endangered  species,  such  as  the 
river  otter  and  bald  eagle  should  be  discussed  in 
more  detail. 

23.  Comment  (by  Commenter  21 ) 

Page  113:  The  statement  that  the  North  Fork 
could  be  heavily  impacted  by  several  major  coal 
developments  is  true.  The  paragraph  then  dilutes 
this  statement  by  saying  the  major  tributaries  are 
poor  fisheries  with  high  turbidity.  The  important 
aquatic  and  riparian  habitats  which  may  be  impact- 
ed are  not  presented. 

24.  Comment  (by  Commenter  21) 

Page  185,  Aquatic  Biology:  "Fishing  pressure  in 
the  region  will  be  approximately  5  percent  less, 
which  will  slightly  decrease  the  possibility  of 
dewatering  streams."  This  sentence  makes  absolute- 
ly no  sense. 

25.  Comment  (by  Commenter  21 ) 

Page  245  (DES),  Increased  Fishing  Pressure:  this 
paragraph  does  not  give  proper  credit  to  modern 
fish  and  fishing  management  techniques.  Increased 
fishing  pressure  does  not  necessarily  result  in  reli- 
ance on  hatchery-reared  fish  nor  a  lower  quality  of 
fishing.  The  only  thing  that  can  definitely  be  said 
about  increasing  fishing  pressure  is  that  it  increases 
crowding  along  streams  and  lakes. 

26.  Comment  (by  Commenter  21) 

Page  309  DES):  This  chapter  must  address  the 
loss  of  riparian  areas  due  to  the  increased  need  of 
gravel  for  construction  operations. 

27.  Comment  (BY  Commenter  15) 

Page  245  (DES):  The  statement  that  low  D.O. 
resulting  from  several  sewage  treatment  plants  has 
excluded  fish  from  certain  areas,  is  stated  without 
basis.  Unless  factual  data  can  be  obtained  and  pre- 
sented, the  paragraph  should  be  reworded. 

28.  Comment  (by  Commenter  15) 

Page  234  (DES):  "Any  storm  larger  ...  below  the 
mining  operations."  Define  significant.  Indicate  ef- 


fects on  aquatic  biology  and  the  riparian  environ- 
ment. Discuss  potential  problems  for  municipal 
water  supplies. 

29.  Comment  (by  Commenter  15) 

Page  246:  The  fourth  paragraph  is  true  as  stated 
but  fails  to  take  into  account  the  fact  that  point 
source  discharges  and  runoff  are  subject  to  permit 
requirements.  In  addition,  it  fails  to  take  into  ac- 
count the  March  7,  1978,  document  adopted  by  the 
WQCC  "Policy  for  Implementation  of  the  Colora- 
do River  Salinity  Standards  Through  the  NPDES 
Program"  which  states  "the  objective  for  dis- 
charges shall  be  a  no-salt  return  policy  whenever 
practicable." 

30.  Comment  (by  Commenter  id 

Regional,  chapter  4,  page  245,  para.  1  under 
Sewage:  Add  chlorine  to  the  sentence,  "Ammonia 
and  chlorine  discharged  from  waste  water  ...  " 
Chlorine  is  frequently  added  to  inadequately  treat- 
ed sewage  to  lower  bacteria  counts  to  discharge 
standards.  It  is  recommended  the  free  chlorine  not 
exceed  0.01  mg/liter  in  aquatic  environments  (EPA 
1972). 

U.S.  Fish  and  Wildlife  Service  Biological  Opinion 

Consultation  with  the  USFWS  has  been  complet- 
ed as  required  by  Section  7  of  the  Endangered 
Species  Act.  The  USFWS  biological  opinion  can 
be  found  in  letter  lib  at  the  end  of  this  chapter. 
The  following  are  responses  to  the  recommenda- 
tions for  protection  of  the  Colorado  squawfish  and 
humpback  chub  contained  in  that  letter. 

31.  Comment  (by  Commenter  iib) 

The  draft  environmental  statement  states  that,  in 
most  cases,  enough  water  will  be  produced  in  the 
mines  to  take  care  of  mining  needs.  However,  we 
have  no  assurance  that  supplemental  water  will  not 
have  to  be  obtained.  The  Service  is  very  concerned 
about  cumulative  impacts  to  the  Colorado  River 
System;  therefore,  if  plans  change  such  that  the 
mines  are  required  to  obtain  water  from  the  Colo- 
rado River,  formal  consultation  should  be  reinitiat- 
ed. 

Response 

Revised  Water  Resources  impact  analysis  in  the 
FES  indicates  that  the  Coal  Canyon,  Cottonwood 
Creek,  and  Cameo  operations  may  require  supple- 
mental water.  Therefore,  this  suggestion  has  been 
added  to  chapter  8  in  each  of  these  site  specifics. 
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CULTURAL  RESOURCES 

Atlantic  Richfield  Company 

1.  Comment  (by  Commenter  35) 

On  page  505  (DES)  it  is  indicated  that  the  extent 
of  historical  sites  in  the  mining  area  is  not  currently 
known.  This  is  not  correct;  archeological  and  his- 
torical surveys  have  been  done. 

Response 

The  text  of  the  FES,  ARCO,  chapter  2,  Cultural 
Resources  has  been  corrected  to  reflect  the  sur- 
veys. 

Mid-Continent  Coal  and  Coke  Company 

2.  Comment  (by  Commenter  48) 

The  Cottonwood  Creek  site  has  not  been  formal- 
ly inventoried  for  historical  values,  and  the  extent 
of  impacts  on  historic  sites  cannot  be  fully  assessed. 

Response 

While  it  is  true  that  no  formal  inventory  for 
historic  resources  has  been  conducted  on  this  site, 
it  is  the  policy  of  BLM  Colorado  to  require  that 
inventory  be  completed  prior  to  approval  of  a 
mining  plan.  In  addition,  mitigation,  if  necessary, 
will  be  undertaken  in  consultation  with  the  SHPO 
and  the  Advisory  Council.  The  BLM  Colorado 
will  comply  with  36(CFR):  800  (Procedures  for  the 
Protection  of  Cultural  Resources)  on  a  project  by 
project  basis. 

GEX  Colorado  Company 

3.  Comment  (BY  Commenter  42) 

Page  731  (DES)  states  that  cultural  resources 
could  be  lost  due  to  surface  disturbance.  However, 
the  survey  done  on  the  proposed  GEX  Colorado 
Company  site  did  not  reveal  any  cultural  resources. 

Response 

Although  no  sites  were  discovered  during  the 
survey,  a  possibility  exists  that  unidentified  sites 
could  be  present.  In  that  case,  such  sites  could  be 
destroyed  by  surface  disturbance. 

Sheridan  Enterprises 

4.  Comment  (by  Commenter  51 ) 

Page736  (DES),  Predisturbance  Inventories  and 
Analysis;  change  the  second  sentence  to  read:  "A 
partial  archeological  study  was  done  by  the  Antiq- 
uities Research  Division,  Colorado  and  a  complete 
study  will  be  conducted  for  proposed  disturbed 
areas  of  the  Loma  project  by  the  company  in  con- 
sultation with  the  Bureau  of  Land  Management." 


Response 

The  text  in  the  FES,  Sheridan,  chapter  1  has 
been  changed. 

5.  Comment  (by  Commenter  51) 

Page789  (DES),  Archeological  Resources,  Para- 
graph 2:  Site  AR-04-07-382  is  not  situated  within 
an  area  of  proposed  mining  activity. 

Response 

The  text  in  the  FES,  Sheridan,  chapter  3,  Cultur- 
al Resources  has  been  changed  to  read  ..."an  area 
of  proposed  mine-related  activity." 

Regional 

6.  Comment  (by  Commenters  12,  22,  and  24) 

Impacts  upon  cultural  resources  have  not  been 
adequately  considered. 

Response 

The  level  of  inventory  for  a  regional  environ- 
mental statement  that  encompasses  over  8  million 
acres  of  private  and  public  lands  must  be,  by 
nature,  less  than  intensive.  The  Colorado  State  site 
files,  BLM's  own  site  files,  the  US  Forest  Service, 
the  National  Park  Service,  and  the  National  Regis- 
ter were  all  consulted  in  the  preparation  of  the 
inventories  shown.  Any  new  mining  projects  in- 
volving public  lands  have  been  or  will  be  fully 
inventoried  before  the  project  is  approved.  Any 
sites  discovered  thereon  will  be  reviewed  for  eligi- 
bility to  the  National  Register  pursuant  to 
36(CFR):  800.10  and  36(CFR):  63.  The  SHPO  will 
be  notified  of  all  inventory  results. 

7.  Comment  (by  Commenter  12) 

Chapter  3  of  the  regional  statement  (DES)  gen- 
erally recognizes  the  responsibilities  for  identifying 
and  protecting  cultural  resources.  The  last  para- 
graph under  Cultural  Resources  on  page  193, 
should  be  revised  to  state  that  no  mining  plans  or 
rights-of-way  will  be  approved  without  a  firm 
commitment  to  identification  and  mitigation  of  cul- 
tural resources  in  accordance  with  the  provisions 
of  36(CFR):  800  and  Executive  Order  11593. 

Response 

The  text  in  the  FES,  Regional  Analysis,  chapter 
3  has  been  modified  to  reflect  the  requirements  of 
the  regulations. 

8.  Comment  (by  Commenter  12) 

Volume  I,  page  247  (DES),  notes  that  by  1990, 
19,385  acres  will  be  affected  by  subsidence;  and 
that  as  an  indirect  impact,  disturbance  of  land  area 
around  the  archeological  sites  could  impact  the 
resources.  In  accordance  with  36  (CFR):  800.4(a), 
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properties  located  within  the  area  of  the  undertak- 
ing's potential  environmental  impact  shall  be  identi- 
fied. 

Response 

The  text  of  the  FES  (regional-chapter  4,  site 
specifics  chapter  3)  Cultural  Resources  sections  has 
been  modified  to  include  discussions  of  subsidence. 
Mitigating  measures  to  protect  cultural  resources 
from  subsidence  impacts  have  been  added  to  all 
site-specific  chapter  4s. 

9.  Comment  (by  Commenter  12) 

In  addition  to  a  more  complete  discussion  of  the 
procedures  and  proposed  mitigation,  the  report 
needs  to  better  identify  site-specific  archeological 
resources.  Volume  I  (DES)  notes  that  19  of  the 
known  archeological  sites  occur  within  3  of  the 
site-specific  lease  boundaries.  However,  these  19 
sites  are  not  identified  in  Volume  II. 
Response 

In  the  FES,  the  chapter  2  Cultural  Resources 
sections  have  been  expanded  to  include  the  request- 
ed information. 

TRANSPORTATION 

Atlantic  Richfleld  Company 

1.  Comment  (by  Commenter  49) 

The  Provisional  League  of  Women  Voters  of 
Delta  County  is  concerned  with  the  lack  of  a  miti- 
gating measure  for  transportation  to  and  from  the 
proposed  Mt.  Gunnison  Mine. 

Response 

From  fuel  efficiency  and  safety  points  of  view, 
this  would  be  a  good  idea.  Busing  of  employees  has 
been  suggested  as  a  regional  alternative  in  volume 

1,  chapter  8  (FES),  and  a  reference  to  that  alterna- 
tive is  included  in  each  of  the  site-specific  chapter 
8s. 

2.  Comment  (by  Commenter  30 ) 

Page  481  (DES),  Airports:  It  should  be  noted 
that  small  airports  are  located  at  Delta  and  in  the 
North  Fork  Valley  between  Paonia  and  Hotchkiss. 
The  latter  airport  has  just  started  scheduled  air-line 
service  on  a  trial  basis  with  Colorado  Airlines, 
formally  known  as  Crested  Butte  Airlines.  Also  on 
page  481,  it  should  be  noted  that  Paonia  is  current- 
ly developing  a  large  park  adjacent  to  the  Apple 
Valley  Estates. 

Response 

Text  revised  (FES,  volume  2,  ARCO  site-specif- 
ic, chapter  2,  Transportion  and  Recreation). 


Sheridan  Enterprises 

3.  Comment  (by  Commenter  sd 

Page  789  (DES),  Paragraph  1,  Sentence  2:  Un- 
derstanding that  the  ES  is  to  consider  worst  case 
situations,  I  believe  that  a  degree  of  resonableness 
should  still  be  applied.  To  apply  an  estimated  total 
tonnage  produced  to  an  eight-hour  shift,  resulting 
in  one  loaded  truck  every  49  seconds,  should,  at 
the  least,  be  changed  to  a  16-hour  day. 

Response 

Sheridan's  proposal  indicates  an  eight-hour  shift; 
however,  according  to  Sheridan,  the  proposed  rail 
spur  from  the  Loma  Project  to  Mack  would  be 
completed  before  full  production  is  reached. 

4.  Comment  (by  Commenter  51) 

Page  789  (DES):  Sheridan  Enterprises  proposes 
to  construct  a  railroad  spur  from  Mack,  and  not 
Loma  as  stated. 

Response 

The  text  in  the  FES  (Sheridan,  chapter  3,  trans- 
portation) has  been  revised. 

5.  Comment  (by  Commenter  26) 

For  the  present,  Sheridan  plans  to  haul  coal  by 
30-ton  truck  during  an  eight-hour  shift.  This  will 
result  in  one  loaded  truck  heading  south  to  Loma 
every  49  seconds  and  an  empty  truck  returning 
every  49  seconds  (or  1,176  trips  per  day).  Such  use 
will  significantly  impact  safety  of  the  facility  as 
well  as  roadbed  stability. 

Response 

According  to  the  proposed  action,  only  a  small 
part  of  the  proposed  full  production  level  would  be 
reached  prior  to  completion  of  the  rail  spur.  At 
that  point,  all  coal  would  be  shipped  via  train.  An 
alternative  to  this  proposal  is  to  defer  approval 
until  a  right-of-way  has  been  established  for  this 
rail  spur  (Sheridan,  chapter  8,  FES). 

All  Site  Specifics 

6.  Comment  (by  Commenters  10  and  26) 

In  regard  to  analyses  of  the  impact  of  additional 
rail  traffic  from  proposed  new  mines,  nearly  all 
site-specific  descriptions  refer  to  increased  rail  con- 
gestion. However,  only  the  North  Thompson  and 
Cottonwood  Creek  descriptions  (DES-pp.  432, 
645-646)  make  it  clear  that  this  congestion  would 
take  place  only  outside  west-central  Colorado. 

Response 

Text  changes  (FES,  regional-chapter  4,  all 
sites— chapter  3,  Transportation)  have  been  made  to 
remove  confusion. 
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7.  Comment  (by  Commenters  16  and  26) 

Even  such  moderate  measures  as  requiring  em- 
ployers to  provide  bus  services  are  omitted  as  pro- 
posed lease  conditions,  even  though  such  services 
are  encouraged. 

Response 

See  response  to  Transportation  Comment  1. 

8.  Comment  (by  Commenter  8) 

The  concept,  expressed  in  chapter  7  of  the  site- 
specific  descriptions  (DES-pages  447,  523,  593, 
665,  731,  and  807),  that  the  capital  invested  in  sup- 
porting population  growth  represents  an  irretriev- 
able commitment  seems  sufficiently  novel  in  re- 
gional coal  EISs  to  merit  some  supporting  argu- 
ment or  discussion  in  volume  1.  At  present,  there  is 
no  mention  of  this  in  chapter  7  of  the  regional 
analysis. 

Response 

The  FES  (regional,  chapter  7)  has  been  revised. 
See  response  to  Socioeconomic  Conditions  Com- 
ment 29  for  a  discussion  of  this  issue. 

9.  Comment  (by  Commenter  25) 

The  second  major  area  of  consideration  for 
energy  conservation  is  the  transportation  involved 
both  in  moving  the  coal  to  end-use  markets  and  in 
the  additional  vehicle  miles  travelled  generated  by 
the  increased  population  in  the  area.  The  mining  of 
these  coal  leases  will  have  substantial  impact  on  the 
energy  consumption  in  the  transportation  sector 
and  these  impacts  have  largely  been  ignored  in 
theis  DEIS. 

Response 

Data  were  not  provided  by  the  companies  as  to 
where  they  specifically  plan  to  market  their  coal. 
The  general  market  information  presented  in  the 
ES  was  the  best  available.  We  agree  that  energy 
conservation  is  one  factor  of  consideration.  See 
response  to  Transportation  Comment  1. 

10.  Comment  (by  Commenters  25  and  26) 

No  analysis  is  made  in  this  DEIS  of  the  alterna- 
tives available  for  transporting  the  coal  to  its  mar- 
kets. The  authors  seem  to  have  prematurely  as- 
sumed that  all  the  coal  will  be  transported  by  rail. 
What  will  be  the  impact  of  these  projects  on 
energy  consumption  if  other  modes  of  transporta- 
tion are  utilized  such  as  coal  slurry  pipelines? 

Response 

Trucking  and  slurry  pipelines  are  not  proposed 
as  alternatives  in  the  FES  for  reasons  discussed  in 
volume  1.  chapter  8,  Transportation  Alternatives. 
Alternatives    to   deal    with    potential    problems   of 


trucking  coal  to  rail  loadout  facilities  are  consid- 
ered in  the  Coal  Canyon,  Cottonwood  Creek,  and 
Cameo  site  specifics  (volume  2,  chapter  8s). 

11.  Comment  (by  Commenters  25  and  26) 

Even  if  the  railroads  become  the  predominant 
means  for  transporting  this  coal,  it  is  likely  that 
additional  equipment  will  be  needed  to  handle  the 
large  amounts  of  coal  projected.  While  the  rail 
lines  in  the  immediate  region  may  have  sufficient 
capacity  to  handle  the  increased  shipments,  does 
this  remain  true  for  the  rest  of  the  nation? 

Response 

Impacts  on  rail  facilities  in  Colorado  and  Utah 
were  discussed  in  the  DES  to  the  extent  that  those 
impacts  could  be  traced  (see  Transportation).  The 
Draft  Environmental  Statement  for  the  Federal  Coal 
Management  Program  (December  1978)  discusses 
potential  coal  impacts  on  national  transportation. 

12.  Comment  (Commenter  25) 

While  it  is  probable  that  the  railroads  will  play  a 
major  role  in  the  transportation  of  western  coal  it 
is  also  likely  that  trucks  will  be  required  to  deliver 
the  coal  to  the  rail  yards.  What  are  the  energy 
consumption  implications  of  this  part  of  the  trans- 
portation picture? 

Response 

There  are  not  sufficient  data  available  upon 
which  to  base  an  analysis.  However,  alternatives  to 
deal  with  potential  problems  of  trucking  coal  to 
loadout  facilities  have  been  discussed  in  the  Coal 
Canyon,  Cottonwood  Creek,  and  Sheridan  chapter 
8s  (volume  2,  FES). 

13.  Comment  (by  Commenter  25) 

As  noted  in  Volume  I  of  this  DEIS,  many  of  the 
region's  highways  will  have  to  be  upgraded  to 
handle  the  demands  imposed  by  increased  popula- 
tion and  additional  truck  traffic.  However,  no  esti- 
mate is  made  of  the  increases  in  energy  consump- 
tion  which  will  result   from  these  improvements. 

Response 

There  are  not  sufficient  data  available  upon 
which  to  base  an  analysis. 

14.  Comment  (BY  Commenter  25) 

Finally,  if  the  coal  is  shipped  by  rail  there  will 
be  substantial  impacts  on  the  traffic  circulation  pat- 
terns in  the  region.  These  mammoth  coal  unit 
trains  will  undoubtedly  delay  normal  traffic  circu- 
lation in  several  communities.  How  much  energy 
will  be  wasted  by  cars  idling  at  rail  intersections? 
Are  there  rail  routes  or  schedules  which  might 
minimize  this  impact? 
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Response 

There  are  no  data  available  with  which  to  deter- 
mine possible  energy  wasted  by  cars  held  up  by 
train  traffic.  However,  as  noted  in  the  DES  and 
FES,  centralized  traffic  control  is  planned  for  por- 
tions of  the  main  rail  line  in  order  to  promote 
efficient  train  traffic.  In  addition,  it  has  been  sug- 
gested in  the  regional  chapter  8  that  there  would 
be  fewer  traffic  delays  if  overpasses  are  construct- 
ed at  crossings  where  long  delays  prove  to  be  a 
problem.  Since  the  North  Valley  would  have  a 
particular  congestion  problem,  the  ARCO  site  spe- 
cific contains  a  transportation  alternative  which 
discusses   this   issue   (FES,   volume   2,   chapter   8). 

15.  Comment  (Commenters  22  and  26) 

Rail  capacity-There  is  insufficient  discussion  of 
the  adequacy  of  existing  track  and  cars,  or  the 
ability  to  double  track  in  various  areas. 

Response 

The  information  used  in  the  ES  was  the  best 
available.  Based  on  this  information,  the  rail  lines 
and  cars  in  the  region  would  be  adequate  to  trans- 
port coal  produced  under  the  most  probable  devel- 
opment level. 

16.  Comment  (BY  Commenter  22) 

Road  capacity-There  is  insufficient  information 
on  the  difficulty  of  obtaining  suitable  financing  for 
the  assumed  road  upgrading,  maintenance,  and 
grade  separation. 

Response 

Although  part  of  the  purpose  of  the  ES  is  to 
identify  secondary  impacts  associated  with  coal  de- 
velopment, such  as  the  potential  need  for  road  up- 
grading, etc.,  it  is  not  within  the  scope  of  the  ES  to 
attempt  to  analyze  financing  sources  for  these  im- 
provements. The  ES,  however,  does  point  out  the 
possible  impacts  that  are  of  concern  on  this  issue. 

17.  Comment  (by  Commenter  25) 

In  each  case  it  is  important  that  these  questions 
be  answered  and  that  the  implications  of  the  new 
facilities  be  examined  also.  There  are  considerations 
of  facility  siting,  rights-of-way  for  transmission,  the 
demands  of  other  mines,  the  requirements  of  public 
infrastructure  and  the  environmental  impacts  of  the 
additional  power  facilities.  This  is  an  extremely  im- 
portant set  of  impacts  and  lack  of  attention  to  them 
makes  this  EIS  inadequate  in  our  opinion. 

Response 

The  information  on  power  requirements  and 
facilities  presented  in  the  ES  is  the  best  available. 


18.  Comment  (by  Commenter  35) 

On  page  251  (DES)  under  Railroads,  Regional 
Impacts,  there  is  a  discussion  of  the  long  delay 
time  associated  with  coal  trains  at  grade  crossings. 
It  should  be  noted  that  State  Highway  133  in  the 
Somerset  area  will  be  relocated  within  the  next 
several  years  and  grade  crossings  will  be  eliminat- 
ed. 

Response 

The  Colorado  Department  of  Highways  has  not 
made  a  firm  commitment  to  construction  of  the 
new  highway.  Therefore,  a  "worst  case"  situation 
is  used  as  a  basis  for  impact  analysis.  This  problem 
is  also  considered  under  Transportation  Alterna- 
tives in  the  ARCO  site  specific  (FES,  volume  2, 
chapter  8). 

19.  Comment  (BY  Commenter  26) 

A  number  of  transportation  mitigating  measures, 
such  as  channelized  intersections  and  cost  sharing 
by  the  coal  companies  on  road  improvement  pro- 
jects, should  be  considered  in  the  site-specifics  and 
the  regional. 

Response 

To  be  included  in  the  ES,  mitigating  measures 
must  be  "real  and  committed";  that  is,  they  must  be 
legally  enforceable  by  the  Department  of  the  Inte- 
rior or  other  entities.  Specific  or  general  transpor- 
tation measures  on  other  than  public  land  are  not 
within  the  jurisdiction  of  the  Department  of  the 
Interior.  Certain  site-specific  transportation  alterna- 
tives are  addressed  in  the  site-specific  chapter  8s. 

20.  Comment  (by  Commenter  26) 

The  alternative  methods  of  coal  transport  men- 
tioned in  the  site-specific  chapter  8s  should  be  out- 
lined. 

Response 

Such  alternative  coal  transportation  methods  as 
slurry  pipelines,  using  trucks  only,  and  conveyors 
were  considered  for  each  site.  However,  other  than 
certain  exceptions  which  are  presented  in  site-spe- 
cific chapter  8s,  none  of  the  methods  was  consid- 
ered reasonable.  See  also  the  regional  chapter  8, 
Transportation  Alternatives,  for  a  discussion  of 
trucking  and  slurry  pipelines. 

21.  Comment  (by  Commenter  26) 

In  general,  all  of  the  site  specific  analyses  break 
down  regional  data  by  site  and  use  it  in  a  very 
broad  manner.  Maps  showing  routes  to  be  followed 
in  and  around  each  site  and  to  loadout  facilities 
through  existing  cities  and  towns  are  needed.  Em- 
phasis of  truck,  rail,  and  car  impacts  should  be  on 
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the  local  basis,  and  some  discussion  of  impacts  on 
the  regional  basis  would  help. 

Response 

The  text  of  the  FES  (regional-chapter  4,  all 
sites-chapter  3,  Transportation)  has  been  revised  to 
clarify  the  impacts.  The  site-specific  chapter  Is 
contain  site  area  maps  which  show  mine  routes. 

22.  Comment  (BY  Commenter  26) 

Impacts  on  bus  transportation  are  all  but  ignored. 
There  is  no  discussion  of  this  topic  in  the  sections 
entitled:  Environmental  Impacts  of  the  Proposed 
Action. 

Response 

Where  applicable,  the  text  has  been  revised. 

23.  Comment  (by  Commenter  26) 

There  is  no  discussion  on  transportation  in  the 
sections  entitled:  Future  Environment  Without  the 
Proposal. 

Response 

The  text  of  the  FES  (all  sites-chapter  2)  has 
been  revised  to  include  transportation  where  pro- 
jections could  be  made. 

24.  Comment  (by  Commenter  26) 

The  stated  description  and  impacts  on  air  facili- 
ties are  too  general. 

Response 

In  order  to  reduce  the  length  of  the  ES,  only 
those  facilities  which  would  be  significantly  im- 
pacted by  the  proposed  action  are  discussed  in 
detail.  Implementation  of  the  proposed  action 
would  not  significantly  impact  regional  air  tran- 
sporation  facilities. 

25.  Comment  (by  Commenter  26) 

The  combination  of  employees  from  several 
mines  and  coal  hauling  will  cause  safety  problems 
at  the  Cameo  interchange. 

Response 

The  analysis  in  the  ES  (regional,  chapter  4, 
Transportation)  indicates  that  the  interchange  is 
presently  operating  below  design  capacity,  and  the 
additional  traffic  due  to  the  proposed  actions 
would  not  cause  it  to  be  used  above  capacity. 

26.  Comment  (by  Commenter  26) 

A  map  should  be  referenced  and  shown  in  this 
section  to  identify  the  six  site  specifics  in  relation 
to  major  roads,  rail  lines,  and  air  ports. 

Response 

See  map  1  in  the  appendix  (volume  3). 


27.  Comment  (by  Comment  26) 

This  section  should  identify  present  design  capa- 
cities whenever  it  discusses  a  particular  road's  op- 
erating level. 

Response 

This  information  is  on  file  in  the  BLM  Montrose 
District  Office  and  is  available  for  review. 

28.  Comment  (by  Commenter  26) 

An  attempt  should  be  made  to  break  out  the 
percentage  of  auto  and  truck  traffic  for  existing 
operating  levels. 

Response 

See  response  to  Transportation  Comment  27. 

29.  Comment  (by  Commenter  26) 

An  attempt  should  be  made  to  break  out  the 
percentage  of  coal-oriented  trips,  and  other  energy- 
related  activities,  for  existing  operating  levels. 

Response 

The  purpose  of  the  ES  is  to  deal  with  coal  de- 
velopment; other  energy-related  activities  are  dis- 
cussed as  background  only. 

30.  Comment  (by  Commenter  26) 

The  number  of  coal  truck  trips  per  day  on  Colo- 
rado 82  should  be  identified  in  chapter  2. 

Response 

This  information  is  projected  in  Table  A 1-2 
(page  392  of  the  DES). 

31.  Comment  (BY  Commenter  26) 

This  section  of  chapter  2  should  contain  a  juris- 
dictional map  of  major  roads  in  the  study  area  — 
U.S.  routes,  state  routes,  county  and  local  routes. 

Response 

The  map  has  been  added  to  the  FES,  volume  1, 
chapter  2,  transportation. 

3  2.  Comment  (BY  Commenter  26) 

The  county  and  local  roads  should  be  discussed 
in  as  mvch  detail  as  given  for  state  routes. 

Response 

The  county  roads  affected  by  coal  development 
would  be  upgraded  with  cooperation  by  the  mining 
companies.  Very  little  data  are  available  on  local 
roads. 

33.  Comment  (by  Commenter  26) 

This  section  of  chapter  2  should  examine  major 
roads  to  determine  which  are  safest  for  car  and 
truck  transport,   based   upon  accident   rates,   sight 
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distance,     intersections,     grade     crossings,     speed 
limits,  number  of  lanes,  condition  of  surface,  etc. 

Response 

The  text  in  the  FES  (regional,  chapter  2,  Trans- 
portation) was  revised  in  various  places  as  data 
were  available. 

34.  Comment  (by  Commenter  26) 

A  chart  would  be  useful  to  identify  the  major 
roads,  whether  they  are  paved  or  unpaved,  total 
number  of  lanes,  number  of  bridges,  speed  limits, 
existing  and  ultimate  rights-of-way. 

Response 

See  response  to  Transportation  Comment  27. 

35.  Comment  (BY  Commenter  26) 

Future  operating  levels  on  major  roads  should  be 
projected  assuming  a  future  without  the  six  site 
developments. 

Response 

Increases  in  traffic  volumes  without  the  pro- 
posed actions  were  summarized  in  table  R2-48 
(page  186  of  the  DBS). 

36.  Comment  (by  Commenter  26) 

This  section  should  provide  a  map  which  identi- 
fies all  of  the  major  rail  lines  within  the  study  area 
and  how  they  extend  outside  of  the  study  area  to 
state  boundaries. 

Response 

A  rail  transportation  map  has  been  included  in 
Transporation   chapter   2,   volume    1    of  the   FES. 

37.  Comment  (By  Commenter  26) 

This  section  of  chapter  2  should  chart  rail  infor- 
mation-volumes at  present,  both  passenger  and 
freight  movement,  design  capacity,  and  projected 
operating  levels  in  the  future  assuming  that  the  six 
site  developments  are  not  carried  out. 

Response 

Sufficient  information  was  not  available  to  make 
these  projections. 

38.  Comment  (BY  Commenter  26) 

This  section  of  chapter  2  should  more  complete- 
ly explain  what  is  meant  by  rail  traffic  in  the  region 
is  comparatively  light.  Compared  to  what? 

Response 

Rail  traffic  is  comparatively  light  as  compared 
with  the  capacity  of  the  lines,  as  discussed  in  the 
DES,  page  121. 


39.  Comment  (by  Commenter  26) 

This  section  should  attempt  to  discuss  existing 
and  projected  coal  train  movement  as  a  percentage 
on  each  line-in  chart  form. 

Response 

Little  information  is  available  to  discuss  the  re- 
quested percentages. 

40.  Comment  (by  Commenter  26) 

Clarification  is  needed  for  the  statement:  "The 
Olive  branch  averages  14  trains  per  week,  which 
consist  of  a  coal  unit  train  round  trip  from  Colora- 
do Westmoreland  to  eastern  markets  ...."  What  are 
those  eastern  markets. 

Response 

As  noted  in  chapter  1,  regional,  Colorado  West- 
moreland markets  to  Northern  Indiana  Public 
Service  Co.,  Hammond,  Indiana,  and  to  local  do- 
mestic use. 

41.  Comment  (by  Commenter  26) 

What  percentage  of  rail  volume  can  be  attributed 
to  out-of-state  usage?  Is  the  amount  of  out-of-state 
usage  going  up?  What  is  the  makeup  of  this  usage? 

Response 

The  data  available  were  not  adequate  to  deter- 
mine the  requested  percentages. 

42.  Comment  (BY  Commenter  26) 

Identify  on  a  map  and  chart,  rail  problem  areas 
in  terms  of  traffic/congestion,  grades,  number  of 
tracks,  at-grade  crossings,  speed  limits,  and  vol- 
umes. 

Response 

See  response  to  Transportation  Comment  27. 

43.  Comment  (by  Commenter  26) 

Discuss  down  times  at  rail  crossings;  existing  and 
projected  without  the  six  site  specifics. 

Response 

Insufficient  information  was  available  to  make 
these  projections. 

44.  Comment  (by  Commenter  26) 

This  section  should  discuss  major  public  and 
school  bus  routes  and  if  there  are  or  will  be  any 
major  conflicts  with  coal  trucks. 

Response 

See  response  to  Transportation  Comment  27. 

45.  Comment  (by  Commenter  26) 

Clarification  is  needed  for  the  statement  "Even 
without   the  proposed  action   2,000  miles  of  new 
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roads  will  be  developed  ...."  Where  are  they?  Are 
these  state  and  county  roads?  Can  coal  trucks  use 
these  roads? 

Response 

This  information  was  taken  from  Colorado  High- 
way Department  reports:  no  further  data  were  pro- 
vided. 

46.  Comment  (by  Commenter  26) 

This  section  should  go  into  more  detail  on  the 
future  of  the  smaller  state,  county,  and  private 
roads. 

Response 

See  response  to  Transportation  comment  32. 

47.  Comment  (by  Commenter  26) 

More  explanation  should  accompany  the  state- 
ment: "Air  and  bus  service  to  the  area  will  increase 
with  population.  Some  improvement  of  facilities 
will  be  necessary  to  accommodate  the  greater  traf- 
fic even  without  the  proposed  action."  What  spe- 
cific improvements  will  be  necessary?  What  plans 
are  now  being  thought  of  in  terms  of  improving  air 
and  bus  service  in  the  study  area? 

Response 

See  response  to  Transportation  comment  24. 

48.  Comment  (by  Commenter  26) 

In  reference  to  table  R2-48  (DES):  Do  the  num- 
bers refer  to  average  daily  traffic?  Can  car,  truck, 
and  bus  traffic  be  separated  out  from  the  total? 
Why  only  present  data  for  interstate  and  state 
routes?  Should  attempt  to  show  existing  volumes, 
projected  increases,  and  design  capacity. 

Response 

The  numbers  refer  to  average  daily  traffic.  See 
response  to  Transportation  comment  27. 

49.  Comment  (by  Commenter  26) 

Analysis  of  city  street  needs  seems  totally  lack- 
ing. 

Response 

Data  were  not  available  upon  which  to  base  such 
an  analysis. 

50.  Comment  (by  Commenter  26) 

Analysis  of  safety  problems  associated  with 
grade  railroad  crossings  and  with  delays  from  unit 
train  movement  needs  further  presentation.  A  study 
done  in  Fairfax,  Virginia  (exact  title,  source  un- 
known) addressed  the  frustration  factor  from  grade 
crossing  delays  and  resultant  down-the-road  acci- 
dents. 


Response 

No  copy  of  the  study  mentioned  could  be  ob- 
tained. 

51.  Comment  (by  Commenter  26) 

Railroad  crossing  (table  R4-10)  and  text  on  page 
251  (DES):  When  will  risk  and  inconvenience  justi- 
fy grade  separation?  At  what  cost  and  to  whom? 

Response 

No  judgment  has  been  made  by  the  Colorado 
Highway  Department  as  to  the  point  when  risk  and 
inconvenience  justify  grade  separation. 

5  2.  Comment  (by  Commenter  26 

The  document  should  attempt  to  combine  the 
transportation  impact  discussion  for  the  Coal 
Canyon,  Cottonwood  Creek,  and  GEX  Colorado 
Company  proposals.  In  essence,  there  would  be 
two  presentations  of  data,  one  on  a  site  specific 
basis  and  the  other  in  combination  with  the  three. 

Response 

These  data  are  available  in  the  regional,  chapter 
4,  Transportation. 

53.  Comment  (BY  Commenter  26) 

The  entire  discussion  on  transportation  should  be 
based  upon  the  most  probable  routes  to  be  taken  by 
car,  truck,  and  rail  as  generated  by  each  of  the  six 
site  specifics.  What  are  capacities  of  these  proposed 
routes? 

Response 

See  response  to  Transportation  comment  27. 

54.  Comment  (BY  Commenter  26) 

Transportation  sections  should  be  drafted  in  such 
a  way  as  to  allow  them  to  be  used  by  state  and 
locals  in  long  range  planning  efforts. 

Response 

The  ES  was  drafted  in  accordance  with  Depart- 
ment of  the  Interior  and  BLM  formats. 

55.  Comment  (by  Commenter  26) 

The  evaluation  of  alternatives  is  somewhat  con- 
fusing from  a  transportation  viewpoint.  The  com- 
parison of  the  proposed  level  of  development  with 
high  and  low  scenarios  addresses  only  quantities  of 
vehicles  and  accidents.  No  analysis  is  given  to 
ramifications  of  these  various  quantities  with  the 
exception  of  changes  that  might  have  to  be  made 
to  the  rail  system. 

Response 

Little  baseline  data  are  available  with  which  to 
make  the  requested  analysis. 
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56.  Comment  (by  Commenter  26) 

Has  the  carrying  capacity  of  the  railroads  serv- 
ing the  area  been  computed?  Will  there  be  enough 
capacity  to  handle  future  production  of  coal,  oil 
shale,  and  other  by-products,  or  will  the  future 
highway  network  be  expected  to  carry  some  of  the 
products? 

Response 

See  response  to  Transportation  comment  55. 

57.  Comment  (by  Commenter  26) 

Can  the  seven  sidings  at  the  Moffat  line  be  ex- 
tended to  one  mile  lengths  or  would  double  track- 
ing be  needed? 

Response 

For  analysis  purposes,  it  was  assumed  that  the 
sidings  would  be  extended,  although  specific  plans 
have  not  been  formulated. 

LAND  USE 

1.  Comment  (by  Commenters  i6B,  21) 

Page  160  (DES),  states  that  "many  communities 
do  not  have  land  use  control  mechanisms  which 
would  allow  them  to  manage  growth  as  it  occurs." 
It  should  explain,  in  some  detail,  what  mechanisms 
they  do  have  and  what  they  can  adopt. 

Response 

The  discussion  of  existing  and  proposed  state  and 
local  land  use  planning  has  been  expanded  at  the 
end  of  chapter  3  (FES,  colume  1).  The  major  tools 
for  managing  urban  growth  would  be  land  use 
master  plans  and  various  zoning  ordinances.  Detail- 
ing what  kinds  of  planning  and  zoning  should 
occur  in  any  given  county  or  community  is  beyond 
the  scope  of  this  ES,  since  to  a  large  extent  it 
would  depend  on  how  each  county  or  community 
wishes  the  lands  under  its  jurisdiction  to  be  devel- 
oped. However,  some  alternatives  available  to  state 
and  local  governments  are  discussed  in  chapter  8  of 
the  FES. 

2.  Comment  (by  Commenter  21 ) 

The  statement  erroneously  assumes  that  local 
government  planning  can  absorb  the  expected 
growth  in  human  populations  with  little  effect  on 
the  environment.  This  has  not  been  the  case  in  past 
history,  and  we  see  no  reason  to  expect  a  change  in 
the  future.  The  statement  should  address  the  pro- 
vinciality of  western  Colorado  local  planning  and 
discuss  the  problems  it  creates. 

Response 

As  far  as  the  BLM  can  determine,  local  govern- 
ments have  sufficient  authority  to  impose  effective 


land  and  resource  use  controls  through  implemen- 
tation of  legislation  (e.g.,  Colorado  House  Bill 
1041),  zoning,  etc.  The  discussion  of  master  plans, 
zoning,  etc.,  has  been  expanded  and  updated  in  the 
FES  (volume  1,  chapter  3).  Implementation  of  such 
plans  and  regulations  is  the  responsibility  of  the 
county  and  municipal  governments. 

3.  Comment  (by  Commenters  i6a,  i6b,  22) 

There  is  no  description  of  land  use  in  the  ES. 
The  few  paragraphs  on  page  269  (DES)  are  super- 
ficial. A  multiple-land  use  agency  experienced  with 
MFPs  and  mandated  by  FLPMA  and  CEQ  guide- 
lines, must  have  complete  sections  on  land  use 
added  in  the  final  ES.  The  DES  does  not  disaggre- 
gate regional  statistics  to  specific  sub-regions,  com- 
munities, and  river  valleys  within  the  large  region. 
Therefore,  it  is  difficult  to  assess  their  impact  to 
site-specific  ESs  or  urban  development  in  the  often 
radically  differing  sub-regions. 

Response 

Each  resource  section  in  chapter  2  discusses  and 
analyzes  the  existing  capacities  of  that  resource  to 
the  extent  information  is  available.  Similarly,  the 
impact  chapters  (chapter  3  in  the  site-specific  and 
chapter  4  in  the  regional),  analyze  the  impacts  of 
the  proposed  actions  on  each  resource  and  to  what 
extent  the  proposed  actions  would  affect  that  re- 
source. The  site-specific  volume  discusses  each  pro- 
posed action  separately  and  indicates  how  each 
action  will  change  land  use  in  the  area  of  that 
action  to  the  extent  that  such  changes  can  reason- 
ably be  predicted.  This  analysis  is  carried  over  into 
the  regional  volume,  which  also  includes  analysis 
of  other  probable  and  potential  development  in  the 
ES  area  as  a  context  for  analyzing  the  proposed 
actions. 

Sections  of  both  regional  and  the  site-specific 
volumes  have  been  rewritten  to  better  indicate 
present  and  future  land  use  in  the  ES  area  (FES, 
volume  1,  chapters  2  and  4;  volume  2,  chapters  2 
and  3,  Land  Use).  However,  in  many  cases,  aggre- 
gate summaries  of  acres  disturbed  are  the  only  pre- 
dictions the  ES  can  make.  Where  the  actual  land 
use  can  occur  (for  urban  development,  for  exam- 
ple) will  depend  on  what  development  actually 
occurs  and  when,  and  on  how  local  and  regional 
governments  develop  their  master  plans  and  zoning 
regulations. 

4.  Comment  (by  Commenters  16a,  i6B) 

Chapter  4  should  break  down  cumulative  land 
use  data  in  tables  R4-15  and  R4-16  into  specific 
categories.  Land  use  quantity  should  be  further 
analyzed  in  terms  of  its  location  in  developed  and 
undeveloped  areas  both  inside  and  adjacent  to  in- 
corporated areas. 
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Response 

Land  use  has  been  discussed  more  specifically  in 
relation  to  each  site-specific  proposal  in  volume  2 
of  the  FES.  Acreage  predicted  to  be  disturbed  by 
various  uses  are  broken  out  to  the  extent  informa- 
tion is  available  in  tables  Rl-2  and  Rl-6  in  chapter 
1,  volume  1.  Tables  R4-15  and  R4-16  in  the  DES 
are  provided  to  show  total  need  in  the  area. 

5.  Comment  (by  Commenter  16B) 

Another  omission  is  the  comparative  analysis  of 
the  impacts  of  the  land  use  patterns  of  this  region 
as  against  other  nearby  coal  producing  regions.  Is 
it  possible,  for  example,  to  mine  coal  more  effi- 
ciently and  with  less  social,  environmental,  and 
land  use  damage  in  Northwest  Colorado  or  neigh- 
boring states  than  in  west-central  Colorado? 

Response 

The  comparative  analysis  of  impacts  among  the 
coal  producing  regions  is  discussed  in  the  coal  pro- 
grammatic ES  as  part  of  the  analysis  of  the  Depart- 
ment's coal  management  program.  {Draft  Environ- 
mental Statement:  Federal  Coal  Management  Pro- 
gram, Department  of  the  Interior,  December  1978, 
DES  78-50).  The  impacts  characteristic  of  each 
region  are  most  effectively  analyzed  at  the  national 
programmatic  level.  Specific  environmental  im- 
pacts within  this  region  are  assessed  in  this  ES. 

AGRICULTURE 

Sheridan  Enterprises 

1.  Comment  (by  Commenter  51) 

Page  785  (DES).  Paragraph  3,  Sentence  3:  Sheri- 
dan Enterprises  strongly  opposes  the  use  of  the 
term  prime  farmland  when  considering  impacts  of 
railroad  construction.  The  designation  of  land  as 
prime  farmland  is  not  appropriate  in  the  situation 
cited. 

Response 

Although  Sheridan  Enterprises,  Inc.  provided  no 
information  on  the  presence  or  absence  of  prime  or 
unique  farmland,  sufficient  data  are  available  from 
other  sources  to  delineate  such  areas  within  the 
proposed  rail/utility  right-of-way.  Determination  of 
prime  and  unique  farmland  is  based  on  the  criteria 
established  by  the  U.S.  Department  of  Agriculture 
(7  CFR  part  657). 

Possible  impacts  on  prime  and  unique  farmland 
in  areas  of  construction  and  urban  expansion  are 
appropriately  discussed  in  accordance  with  a 
memorandum  issued  on  August  30,  1976,  by  the 
Council  of  Environmental  Quality.  (See  Soils  in 
volume  2  and  Agriculture  in  volume  1.) 


Regional 

2.  Comment  (by  Commenters  u  and  64) 

Prime  and  unique  farmlands  are  not  clearly  iden- 
tified. 

Response 

The  text  (volume  1,  Agriculture,  and  volume  2, 
Soils)  has  been  revised  incorporating  the  latest 
available  information. 

3.  Comment  (BY  Commenter  25) 

If  coal  development  takes  place,  some  prime  ag- 
ricultural land  is  likely  to  go  out  of  production. 
The  question  is  what  impact  this  will  have  on  agri- 
culture elsewhere  in  the  state.  The  Department  of 
Agriculture  has  pointed  out  that  when  prime  agri- 
cultural land  goes  to  other  uses  the  trend  is  for  sub- 
prime  and  marginal  land  to  be  brought  into  pro- 
duction. The  energy  implications  of  this  are  signifi- 
cant. Sub-prime  and  marginal  land  requires  more 
energy  inputs  in  the  form  of  fertilizer  and  irrigation 
to  make  it  productive.  Is  it  likely  that  this  situation 
will  occur  as  a  result  of  the  mining  of  agricultural 
land  in  the  area?  If  so,  how  much  land  is  likely  to 
be  affected?  What  impact  will  this  have  on  the 
economy  of  the  area?  How  much  agricultural  pro- 
duction is  likely  to  be  lost? 

Response 

Given  the  type  of  agriculture  in  the  region  it  is 
unlikely  that  other  land  would  be  developed  as 
farmland  to  replace  that  taken  for  housing.  For 
farmland  to  be  productive  in  this  area,  it  must  be 
irrigated.  It  is  likely  that  water  rights  will  be  sold 
with  land  to  developers  and  used  to  support  the 
people  on  it.  This  will  preclude  use  of  this  water 
for  other  agricultural  uses.  It  is  unlikely  that 
enough  land  will  be  taken  from  production  to 
affect  price  of  goods  enough  to  stimulate  produc- 
tion of  these  goods  in  other  parts  of  the  state.  An 
exception  to  this  may  be  orchard  crops.  However, 
land  suitable  for  orchards  is  very  limited  in  Colora- 
do, so  the  final  result  of  this  would  be  an  in- 
creased dependence  upon  other  fruit-producing  re- 
gions of  the  United  States,  and  a  loss  of  this  indus- 
try to  this  part  of  Colorado. 

4.  Comment  (by  Commenters  6,  14,  22,  43,  48, 

53,    AND    64) 

In  the  area  of  agriculture,  the  DES  does  not 
adequately  assess  the  impact  of  coal  development 
on  the  total  environment  necessary  for  agriculture 
to  survive  as  a  viable  economic  alternative,  such  as 
air  quality,  availability  of  water  and  land  for  farm- 
ing, and  many  other  factors. 
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Response 

The  discussion  of  agriculture  has  been  expanded 
in  the  FES  (regional—  chapter  4,  all  sites— chapter 
3). 

5.  Comment  (by  Commenters  14,  48,  and  57) 

Impacts  upon  irrigation  supplies  and  practices 
are  not  analyzed. 

Response 

The  discussion  of  mine-related  impacts  to  agri- 
cultural water  has  been  expanded  in  the  FES  in 
both  the  Water  Resources  and  Agriculture  sections 
(regional-chapter  4,  all  sites-chapter  3). 

6.  Comment  (by  Commenter  45) 

The  "habitat"  for  ranching,  orchards,  and  farm- 
ing must  be  protected  as  vigilantly  as  that  of  any 
plant  or  animal  species.  The  BLM  has  blatantly 
neglected  its  duty  in  not  developing  plans  and  reg- 
ulations which  can  assure  such  protection. 

Response 

Development  of  such  land-use  plans  is  a  function 
of  local  governments  to  be  responsive  to  planning 
and  zoning  controls,  rather  than  the  BLM  or  any 
other  federal  agency.  Concern  for  such  matters 
should  be  expressed  to  boards  of  commissioners  or 
local  zoning  and  planning  boards.  Most  of  the  im- 
pacts to  agriculture  would  occur  on  private  rather 
than  public  lands. 

7.  Comment  (by  Commenter  64) 

In  view  of  the  economic  hardships  suffered  by 
retail  businesses  during  coal  strikes,  a  single  econo- 
my area  would  seem  very  vulnerable.  If  agriculture 
should  decline,  the  west-central  area  could  become 
much  more  dependent  upon  coal. 

Response 

This  possibility  has  been  noted  in  the  FES,  re- 
gional, chapter  6. 

8.  Comment  cby  Commenter  16) 

Page  124  (DES),  second  sentence,  first  complete 
paragraph:  The  $56,785,440  is  a  crop  value  figure, 
not  income. 

Response 

The  text  in  the  FES  (regional,  chapter  2,  Agri- 
culture) has  been  revised. 

9.  Comment  (by  Commenter  i6) 

Page  126  (DES),  table  R2-16:  Needs  source  doc- 
umentation. 


Response 

The  agricultural  tables  in  the  FES  (regional, 
chapter  2,  Agriculture)  have  been  revised. 

10.  Comment  (By  Commenter  i6) 

Page  127  (DES),  table  R2-17:  Needs  source  doc- 
umentation. The  $56,785,440  figure  on  page  124 
corresponds  to  what  was  reported  in  Colorado  Agri- 
culture Statistics  (annual);  why  doesn't  the  dollar 
value  of  crops  reported  in  table  R2-17  also  corre- 
spond? 

Response 

The  table  in  the  FES  (regional,  chapter  2,  Agri- 
culture) has  been  revised. 

RECREATION 

Anschutz  Coal  Corporation 

1.  Comment  (by  Commenter  21 ) 

The  possible  impacts  associated  with  both  the 
Anschutz  mining  operation  and  the  proposed  ski 
area  nearby  should  be  discussed  as  they  relate  to 
the  proposed  BLM  Natural  Area  and  the  RARE  II 
study. 

Response 

The  Twin  Peak  Ski  Area  is  identified  by  the 
USFS  as  an  inventoried  site  only;  no  development 
plans  are  being  considered  and  no  information  is 
available  on  which  to  base  an  impact  study. 

Atlantic  Richfield  Company 

2.  Comment  (BY  Commenter  39) 

The  Mt.  Gunnison  No.  1  Mine  would  impact  the 
inventoried  roadless  area  contiguous  to  the  West 
Elk  Wilderness.  No  actions  which  would  impair 
the  area's  suitability  for  wilderness  preservation 
should  be  allowed  until  the  RARE  II  procedures 
have  been  completed  and  a  decision  has  been 
reached  concerning  the  roadless  area. 

Response 

The  text  of  the  FES,  ARCO,  chapter  3,  Recrea- 
tion has  been  changed  to  read  that  the  proposed 
design  of  the  air  shafts  would  not  require  roads  and 
would  not  affect  the  roadless  area  status. 

3.  Comment  (by  Commenter  35) 

Under  Recreation  (DES)  it  is  stated  that  the 
main  access  to  the  Paonia  State  Recreation  Area  is 
along  the  north  edge  of  the  lease.  This  is  an  inaccu- 
rate statement  in  that  Highway  133  which  is  the 
access  to  the  Paonia  State  Recreation  does  not 
cross  the  lease  boundary  and  is  indeed  on  the  other 
side  of  the  river. 
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Response 

In  the  FES,  ARCO,  chapter  2,  Recreation,  the 
text  has  been  changed  to  reflect  the  proper  location 
of  the  road. 

4.  Comment  (BY  Commenter  35) 

On  Page  482  (DES),  Figure  AR2-4  again  only 
shows  the  federal  lease  boundary.  The  entire  lease 
boundary  should  be  included  in  this  map. 

Response 

In  the  FES,  ARCO,  chapter  2,  Recreation,  the 
map  has  been  corrected. 

5.  Comment  (By  Commenter  35) 

Under  Recreation  (DES)  it  is  stated  that  77  acres 
of  disturbed  area  would  be  removed  from  dispersed 
recreation  such  as  hunting,  fishing,  and  camping. 
At  present  there  is  only  limited  hunting  on  that 
property  and  there  is  no  fishing  or  camping  done 
by  the  general  public  as  it  is  private  land. 

Response 

The  FES,  ARCO,  chapter  2,  Recreation  has 
been  corrected  to  reflect  actual  conditions  in  the 
area. 

6.  Comment  (by  Commenter  35) 

On  Page  506  (DES)  the  last  paragraph  under 
Recreation  states  that  access  roads  to  ventilation 
fans  will  prevent  inclusion  of  some  of  these  areas 
into  the  wilderness  system. 

Response 

See  response  to  Recreation  Comment  2. 

7.  Comment,  (by  Commenter  35) 

Under  ARCO  Mitigating  Measure  No.  7,  in  light 
of  comments  on  ARCO  Mitigating  Measure  No.  3, 
we  feel  this  condition  is  unnecessary. 

Response 

In  the  FES,  ARCO,  chapter  4,  mitigating  meas- 
ure 7  has  been  deleted;  see  Recreation  Comment  2. 

Mid-Continent  Coal  and  Coke  Company 

8.  Comment  <by  Commenters  39  and  48) 

The  Wild  Horse  Area  has  been  identified  by  the 
Grand  Junction  District  of  the  BLM  as  a  roadless 
area  with  wilderness  characteristics.  According  to 
the  Wilderness  Inventory  Handbook,  which  out- 
lines BLM  policy,  direction,  and  procedures  for 
conducting  the  wilderness  inventory  of  public  land 
under  the  Federal  Land  Policy  and  Management 
Act  (FLPMA),  roadless  areas  which  possess  wil- 
derness characteristics  will  be  studied  for  wilder- 
ness designation.  During  wilderness  study  and  until 
a    Congressional    decision    concerning    wilderness 


designation  is  made,  an  area  must  be  managed  to 
maintain  its  wilderness  character. 

Response 

The  Coal  Canyon  site-specific  has  been  revised 
to  he  include  the  relevant  guidelines  and  to  indi- 
cate the  impacts  of  the  proposed  mining  operation 
which  might  conflict  with  those  guidelines  (see 
FES,  volume  2,  Coal  Canyon  site-specific,  chapters 

I,  3,  and  8). 

Regional 

9.  Comment  (by  Commenter  30 ) 

On  page  35  (DES)  under  the  Dominguez  Proj- 
ect, its  proposed  location  will  be  approximately  10 
miles  south  of  the  confluence  of  the  Gunnison  and 
Colorado  rivers,  with  the  actual  dam  site  1  mile 
south  of  the  town  of  Whitewater. 

Response 

The  text  of  the  FES,  regional  volume,  chapter  1 
has  been  corrected. 

10.  Comment  (by  Commenter  35) 

On  page  256  (DES)  under  Recreation,  the  last 
paragraph  in  the  first  column  indicates  the  need  for 
an  additional  swimming  pool  and  golf  course  could 
be  felt  by  1985  with  possibly  another  of  each  by 
1990  due  directly  to  the  proposed  action.  However, 
the  table  on  259  indicates  that  less  than  one  of  each 
of  these  facilities  is  needed  both  in  1985  and  1990 
due  directly  to  the  proposed  action.  This  write-up 
should  be  adjusted  accordingly. 

Response 

The  text  of  the  FES,  regional  volume,  chapter  4, 
Recreation  has  been  corrected. 

II.  Comment  (By  Commenter  21) 

Recreation  Developments  and  Visitor  Use:  Small 
Game  Hunting  and  Trapping-Within  this  section, 
numbers  of  recreation  days  do  not  coincide. 

Response 

In  the  FES,  chapter  4,  regional  volume,  Recrea- 
tion the  total  recreation  days  figure  has  been  re- 
vised. Also,  not  all  hunting  and  trapping  categories 
are  listed  in  the  text  portion. 

12.  Comment  (BY  Commenter  25) 

The  additional  population  in  the  area  will  be 
making  increased  demands  for  recreational  facili- 
ties. Development  of  the  area  will  open  up  access 
to  recreation  in  the  area.  We  would  like  to  see  a 
commitment  to  the  development  of  non-motorized 
recreation  where  possible. 
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Response 

The  need  for  additional  non-motorized  recreation 
close  to  population  centers  is  addressed  under  the 
discussion  community  recreation  facilities  in  the 
impacts  chapters.  Opportunities  for  obtaining  funds 
and  land  for  such  facilities  are  also  discussed.  The 
BLM  is  considering  roadless  and  natural  area  des- 
ignations in  certain  areas.  However,  other  than  on 
public  lands,  the  Department  of  the  Interior  cannot 
require  such  courses  of  action. 

13.  Comment  (by  Commenter  22) 

The  ES  still  lacks  information  on  state  lands  and 
potential  wilderness  areas. 

Response 

Wilderness  values  are  addressed  in  the  Recrea- 
tion section  of  each  site-specific  proposal  and  in  the 
regional  volume.  None  of  the  proposed  actions  in- 
volves state  lands. 

14.  Comment  (by  Commenter  27) 

The  final  EIS  should  consider  the  probable  in- 
crease in  wildfire  as  a  result  of  the  proposed  devel- 
opment. 

Response 

As  a  result  of  additional  regional  population  and 
outdoor  recreation,  the  numbers  of  wildfires  would 
probably  increase.  On  the  other  hand,  with  more 
people  in  the  area  to  report  fires,  more  tax-based 
revenue  for  fire  suppression  equipment,  and  the 
possible  participation  in  fire  suppression  activities 
by  the  mining  companies,  the  acreage  destroyed  by 
wildfire  may  not  increase  significantly.  Although 
this  secondary  impact  is  probable,  the  data  availa- 
ble are  not  adequate  to  quantify  it. 

15.  Comment  (by  Commenter  12) 

Volume  I  notes  the  indirect  impacts  of  popula- 
tion growth  on  recreational  facilities.  This  agency 
has  expressed  concern  about  the  ability  of  small 
towns  to  provide  adequate  recreation  facilities 
during  rapid  increase  in  population. 

Response 

The  Recreation  sections  of  the  FES  (regional- 
chapter  4,  site-specifics-chapter  3)  describe  the 
predicted  recreation  impacts  and  possible  means  for 
lessening  some  of  these  impacts.  There  are  various 
sources  that  could  provide  financial  and  planning 
assistance  to  small  towns  for  recreational  purposes. 


VISUAL  RESOURCES 
Atlantic  Richfield  Company 

1.  Comment  (by  Commenter  35) 

Under  Visual  Resources  it  is  stated  that  the 
refuse  area  would  cover  75  acres.  In  fact  it  will 
only  be  50  acres.  It  is  also  stated  that  the  presence 
of  the  refuse  pile  would  require  that  we  rehabilitate 
the  land.  In  fact  our  Mining  and  Reclamation  Plan 
commits  us  to  reclaiming  the  refuse  pile. 

Response 

The  text  in  the  FES,  ARCO,  chapter  3,  Visual 
Resources  has  been  corrected  to  read  50  acres. 
Also,  the  commitments  of  the  M&R  plan  are  re- 
flected. 

2.  Comment  (by  Commenters  12  and  31 ) 

The  DES  should  confront  the  possible  use  of 
landscaping  to  alleviate  impacts  on  the  visual  char- 
acter of  the  North  Fork  Valley. 

Response 

The  possible  methods  of  landscaping  would  not 
subdue  the  industrialized  character  of  the  mine 
sites.  Also,  such  methods  could  be  prohibitively 
expensive.  A  clean  and  well-ordered  site  would  be 
the  best  method  for  reducing  some  of  the  visual 
impact. 

Sheridan  Enterprises 

3.  Comment  (by  Commenter  51 ) 

On  page  809  (DES),  No  Action  Alternative, 
Sheridan:  East  Salt  Creek  and  adjoining  canyons 
would  not  be  improved  visually  without  the  pro- 
posed facilities.  They  would  remain  much  the  same 
as  they  are  at  present. 

Response 

The  text  in  the  FES  has  been  corrected  to  reflect 
this. 

Mid-Continent  Coal  and  Coke  Company 

4.  Comment  (BY  Commenter  69) 

Of  major  concern  is  the  present  designed  loca- 
tion of  the  refuse  dump  for  the  Cottonwood  Creek 
site.  The  unsightly  visual  effect  of  the  dump  and 
seepage  from  settling  ponds  were  not  clarified  ade- 
quately. 

Response 

The  text  in  the  FES,  chapter  3,  Cottonwood 
Creek,  Visual  Resources  has  been  clarified  on  this 
point. 
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5.  Comment  (by  Commenter  35) 

On  page  264  (DES)  under  Visual  Resources, 
North  Fork  Valley,  there  is  a  discussion  of  the 
eventual  development  of  230  acres  by  1985  and  255 
acres  by  1990.  It  is  unclear  where  these  figures 
came  from  as  they  are  not  directly  related  to  the 
mine  impact. 

Response 

The  text  in  the  FES,  chapter  4,  Visual  Resources 
has  been  clarified. 

6.  Comment  (by  Commenter  i6) 

Page  263  (DES),  Visual  Resources,  1st  sentence: 
All  population  growth  in  the  region  is  being  attrib- 
uted to  the  proposed  actions. 

Response 

The  text  in  the  FES,  chapter  4,  regional  has  been 
corrected. 

SOCIOECONOMIC  CONDITIONS 

Anschutz  Coal  Corporation 

1.  Comment  (by  Commenter  34) 

Page  443  describes  a  projected  population 
growth  for  the  Carbondale  area  which  can  be  di- 
rectly attributed  to  future  development  of  the 
North  Thompson  Creek  Mines.  This  growth  is  in- 
cluded as  an  unavoidable  adverse  impact.  It  is  un- 
usual to  consider  a  20  percent  increase  in  popula- 
tion over  a  period  of  12  years  as  an  adverse  impact. 
A  detailed  explanation  as  to  why  this  is  adverse 
should  be  included  or  this  item  should  be  omitted 
from  the  unavoidable  adverse  impacts  section. 

Response 

The  20  percent  increase  is  over  and  above  any 
other  population  growth  in  the  area.  Given  the 
rapid  rate  of  growth  in  the  past,  this  incremental 
growth  may  very  well  be  an  adverse  impact. 

2.  Comment  (by  Commenter  i6a) 

Page  438  (DES),  Income,  last  sentence:  It  is  indi- 
cated that  the  multiplier  effect  is  explained  in  the 
regional  volume.  Several  readings  of  the  regional 
statement  did  locate  this  explanation. 

Response 

A  discussion  of  multipliers  has  been  added  to  the 
appendixes  in  volume  3. 
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Atlantic  Richfield  Company 


3.  Comment  (BY  Commenters  3i,  45) 

ARCO  may  be  required  to  pay  for  Rt.  133  ren- 
ovation, for  increased  water  and  sewage  services, 
for  bigger  schools,  etc.  Your  study  should  tabulate 
all  these  costs  as  well  as  some  estimate  as  to 
ARCO's  desire  to  proceed  if  they  are  forced  to  pay 
their  own  way  rather  than  to  be  subsidized  by  the 
taxpayers. 

Response 

The  federal  government  has  no  legal  authority  to 
require  a  mining  company  to  pay  for  highway  ren- 
ovation and  social  services.  If  the  state  of  Colorado 
or  Delta  County  has  such  authority,  which  is 
doubtful,  they  have  not  indicated  to  the  BLM  any 
intention  of  requiring  ARCO  to  pay  for  such  serv- 
ices. Therefore,  the  ES  team  has  no  basis  for 
making  the  type  of  analysis  you  suggest.  Addition- 
ally, the  state  of  Colorado  plans  to  upgrade  High- 
way 133  whether  or  not  ARCO  develops  the  Mt. 
Gunnison  Mine. 

4.  Comment  (by  Commenter  45) 

If  regulations  on  ARCO  and  on  the  county  were 
designed  to  maximize  the  hiring  of  persons,  par- 
ticularly the  unemployed,  who  already  live  in  the 
area,  the  influx  of  new  people  and  the  rise  in  cost 
of  living  would  be  kept  at  a  minimum. 

Response 

The  BLM  has  no  legal  authority  to  require 
ARCO  to  hire  local  residents.  Additionally,  even 
assuming  that  many  of  the  unemployed  persons 
already  living  in  the  area  had  the  skills  required, 
the  Mt.  Gunnison  No.  1  Mine  would  still  probably 
need  70  to  100  additional  employees.  (In  July  1977, 
unemployment  in  Delta  County  was  491  persons; 
ARCO  is  projected  to  employ  565  persons  at  full 
production). 

5.  Comment  (BY  Commenter  30) 

Page  487  (DES),  Housing:  The  22-unit  mobile 
home  park  in  Paonia  is  completed.  In  Cedaredge 
the  Applewood  mobile  home  subdivision  is  also 
now  completed.  On  the  same  page,  it  should  be 
noted  that  the  City  of  Delta  plans  over  200  new 
houses  in  five  subdivisions  on  Garnet  Mesa.  The 
Bonine  annexation  will  add  about  200  homes  in 
Delta.  The  County  restrictions  on  development  are 
for  0.5-  to  1-acre  lots  when  sewer  service  is  not 
available  and  smaller  lots  where  sewer  service  from 
communities  can  be  provided.  Where  good  agricul- 
tural ground  is  involved,  the  County  requires  that 
the  land  be  as  intensely  developed  as  possible. 
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Response 

Text  revised  (FES,  volume  2,  ARCO  site-specif- 
ic, chapter  2,  Socioeconomic  Conditions:  Housing). 

6.  Comment  (by  Commenter  30) 

Page  490  (DES):  The  size  for  the  Eckert  Ele- 
mentary and  Crawford  Elementary  School  sites 
were  not  included  in  the  table.  Since  these  are 
separate  sites,  some  figures  should  be  included. 

Response 

Since  there  is  no  way  for  the  ES  team  to  predict 
where  new  populations  would  settle  in  Delta 
County,  impacts  on  schools  were  presented  in 
terms  of  overall  county-wide  needs.  Therefore,  a 
discussion  of  each  school  in  the  county  in  chapter 
2  did  not  seem  useful;  the  table  is  intended  to 
provide  a  general  picture  of  school  capacities  in 
the  county. 

7.  Comment  (By  Commenter  30) 

Page  492  (DES):  I  would  also  add  that  people 
are  moving  to  Delta  County  because  of  the  existing 
life  styles  as  opposed  to  far  more  urbanized  areas. 
Also,  there  has  been  a  general  improvement  in  the 
overall  economic  basis  of  the  County.  While  small, 
it  has  been  enough  to  make  a  noticeable  difference 
in  the  mix  of  people  coming  to  the  County.  Many 
are  now  coming  to  fill  needs  in  this  expanded  econ- 
omy. 

Response 

Text  revised  (FES,  volume  2,  ARCO  site-specif- 
ic, chapter  2,  Future  Environment  Without  the 
Proposal). 

8.  Comment  (by  Commenter  30) 

Page  507  (DES):  At  the  end  of  the  Community 
Facilities  and  Services,  it  is  stated  that  tap  fees 
would  total  $1,040,000  in  1990.  It  appears  that  the 
annual  revenue  and  the  tap  fee  figures  somehow 
got  mixed  up. 

Response 

Text  revised  (FES,  volume  2,  ARCO  site-specif- 
ic, chapter  4,  Socioeconomic  Conditions). 

9.  Comment  (by  Commenter  30) 

Page  508  (DES):  At  the  top  of  the  page,  there  is 
reference  to  the  three-person  family  household  size 
used  for  Delta  County.  This  seems  low  when  you 
consider  that  all  employees  coming  in  as  a  result  of 
this  action  will  be  in  the  young  to  middle-aged 
category  and  certainly  most  will  have  families.  In 
the  same  paragraph,  the  mix  of  types  of  homes 
show  25  percent  factory-built  homes  which  is  prob- 
ably low  for  Delta  County.  We  have  been  as  high 
as  50  percent  in  the  past.  On  that  same  page  under 


employment,  the  figure  of  1,496  jobs  by  1990  is 
presented.  If  this  figure  is  all  related  to  the  ARCO 
project,  then  the  figures  on  population  growth  for 
the  proposed  actions  presented  throughout  this 
document  (3,000  people)  would  seem  to  be  low. 
Since  so  many  of  the  projected  needs,  in  the  Envi- 
ronmental Statement,  seem  to  be  based  on  3,000 
people,  I  would  recommend  that  this  matter  be 
carefully  checked  out.  Table  AR3-3,  on  page  509, 
seems  to  be  particularly  low  in  all  categories,  par- 
ticularly in  light  of  the  employment  figure  question 
raised  in  the  last  item. 

Response 

The  estimate  of  a  three-person  family  that  was 
used  throughout  the  DES  is  consistent  with  esti- 
mates used  to  evaluate  other  large-scale  energy  de- 
velopments in  Western  Colorado. 

Coal  employees  are  expected  to  become  long- 
time residents  with  a  desire  for  permanent  housing. 
Hence  the  low  requirement  for  mobile  homes. 

Estimates  of  total  employment  have  been 
changed  due  to  the  use  of  a  different  population 
model  as  explained  under  Socioeconomic  Condi- 
tions, chapter  2,  volume  1,  FES. 

10.  Comment  (by  Commenter  30) 

Page  510  (DES):  table  AR3-6  presents  zeros  in 
several  categories  which  simply  do  not  seem  to  be 
correct. 

Response 

See  the  discussion  of  the  Colorado  Severance 
Tax  Law  in  the  revenue  section  of  Socioeconomic 
Conditions,  chapter  4,  volume  1,  FES. 

11.  Comment  (by  Commenter  30) 

Page  511  (DES):  The  housing  requirements  in 
Delta  County  may  be  low  if  indeed  we  are  talking 
about  1,496  jobs.  On  that  same  page,  the  school 
requirements  appear  to  be  only  the  children  of  the 
miners  and  not  of  the  total  new  work  force.  The 
same  is  also  true  for  the  table  on  page  513.  Again, 
since  these  are  critical  areas,  further  evaluation 
seems  essential  for  proper  planning  to  meet  the 
future  needs. 

Response 

Text  revised  (FES,  volume  2,  ARCO  site  specif- 
ic. Socioeconomic  Conditions). 

12.  Comment  (by  Commenter  35) 

Page  154  (DES),  Community  Facilities,  Paonia: 
Some  credit  should  be  given  to  ARCO  for  its  ex- 
change of  the  German  Creek  Springs  with  the 
town  of  Paonia  for  future  water  taps.  The  town 
was  in  a  water  short  situation  and  the  German 
Creek  Springs  which  were  purchased  as  part  of  the 
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Mott  property  were  traded  with  the  city  of  Paonia 
for  their  use. 

Response 

Text  revised  (FES,  volume  2,  ARCO  site-specif- 
ic, chapter  2,  Socioeconomic  Conditions:  Commu- 
nity Facihties). 

13.  Comment  (by  Commenter  35) 

Page  508  (DBS),  Income:  It  is  stated  that  total 
payroll  for  the  mine  is  projected  by  ARCO  to  be 
$7,716,500.  These  appear  to  be  very  old  and  low 
figures.  In  terms  of  1978  wages,  annual  incomes 
without  fringe  benefits  would  range  from  $16,000 
to  $19,000  for  employees  other  than  professional 
staff.  Assuming  an  average  $17,500  per  employee, 
this  gives  an  annual  payroll  of  $9,887,500  when  in 
full  production  based  on  1978  dollars. 

Response 

These  are  1976  dollars.  In  many  1976  was  the 
most  recent  year  for  which  baseline  data  were 
available.  For  the  sake  of  consistency  and  clarity, 
1976  dollars  were  used  throughout,  since  the  mag- 
nitude and  duration  of  future  monetary  cycles  is 
unknown. 

14.  Comment  cby  Commenter  i6A) 

Page  486  (DES),  table  AR2-5:  Needs  source  doc- 
umentation. 

Response 

Text  revised  (FES,  volume  2,  ARCO  site-specif- 
ic, chapter  2,  table  AR2-9). 

15.  Comment  (by  Commenter  63) 

ARCO  according  to  this  report  will  put  565 
people  to  work  at  full  production.  Now,  the  Bear 
Mine  is  located  at  the  scale  area  and  will  be  phased 
out  when  ARCO  puts  in  their  mine.  The  Bear 
Mine  employes  57  people.  So  the  net  increase  of 
jobs  will  be  508.  This  is  not  in  this  report. 

Response 

This  difference  is  shown  in  table  Rl-3  and  was 
taken  into  account  when  the  economic  modeling 
was  done. 

16.  Comment  (By  Commenter  60) 

ARCO  is  going  to  have  a  big  impact  on  the 
North  Fork  Valley,  and  I  would  like  the  BLM  to 
consider  other  mitigating  measures  to  help  out  in 
there.  The  biggest  impact  is  the  population  increase 
and  the  gap  between  costs  and  revenues  for  the 
local  governments.  Some  mitigating  measures  that 
could  be  explored  are  grants  and  low  income  loans 
from  other  agencies  of  the  federal  government  and 
also  grants  from  ARCO. 


Response 

BLM  has  no  legal  authority  to  require  Atlantic 
Richfield  Company  to  provide  grants  or  loans  to 
local  governments.  In  chapter  4,  volume  1,  the 
revenue  section  of  Socioeconomic  Conditions  notes 
that  loans  and  grants  are  available  from  many 
sources  and  refers  the  reader  to  the  Catalog  of 
Federal  Domestic  Assistance  for  information  about 
programs. 

17.  Comment  (by  Commenter  ss) 

Page  487:  The  discussion  of  where  ARCO  em- 
ployees will  live  is  inadequate.  They  may  build 
houses  on  prime  farmland  and  deer  winter  range. 
That  is  not  discussed. 

Response 

The  ES  cannot  predict  where  new  populations 
may  live,  since  this  problem  would  depend  on  local 
zoning  and  planning,  which  may  change  over  the 
next  several  years.  The  FES  does  point  out  that 
some  urban  development  may  occur  on  farmland 
and  wildlife  habitat;  see,  for  example  Wildlife  and 
Land  Use  impacts  chapters. 

18.  Comment  (by  Commenter  57) 

Chapter  2,  volume  1  (DES):  "Since  most  of  the 
communities  in  the  study  area  are  now  experienc- 
ing modest  growth  and  the  expectations  for  energy 
resource-related  growth  are  high,  much  effort  has 
already  gone  into  upgrading  water  and  sewer  facil- 
ities." A  true  study  of  this  upgrading  would  reveal 
that  many  towns  took  these  steps  to  be  in  compli- 
ance with  health  and  clean  water  regulations.  They 
were  not  necessarily  taken  in  anticipation  of  energy 
related  growth.  The  true  reasons  for  the  upgrading 
should  be  brought  out. 

Response 

In  addition  to  upgrading  water  systems  to  meet 
water  quality  standards,  there  was  an  increase  in 
the  capacity  of  all  upgraded  systems.  Discussions 
with  local  government  officials  indicate  that  this 
was  in  anticipation  of  growth  in  the  area. 

19.  Comment  (by  Commenter  i6A) 

Page  580  (DES),  Employment,  last  sentence: 
Total  employment  here  would  imply  a  multiplier  of 
15.9;  it  might  be  suggested  that  this  is  a  bit  high. 

Response 

Employment  figures  have  been  revised  through- 
out the  FES. 
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Mid-Continent  Coal  and  Coke  Company 

20.  Comment  (by  Commenter  i6A) 

Page  650  (DES),  Employment,  sentence  2:  The 
225  persons  figure  reported  here  does  not  agree 
with  the  50  identified  in  table  MB3-9.  Last  sen- 
tence, same  page:  The  employment  reported  here 
would  require  a  multiplier  of  9.4;  this  is  a  bit  on 
the  high  side. 

Response 

Employment  figures  have  been  revised  through- 
out the  FES. 

21.  Comment  (by  Commenter  69) 

The  ES  should  analyze  possible  trespassing  on 
and  damage  to  private  property  and  violation  of 
privacy  due  to  increased  construction  and  mine 
workers  in  the  area.  The  ES  should  also  discuss 
damage  to  house  structures,  foundations,  and  water 
lines  caused  by  subsidence,  drilling,  and  blasting, 
etc.  We  feel  that  Mid-Continent  should  be  liable 
for  any  damages  and  decrease  in  property  value  as 
a  result  of  the  mining  operation. 

Response 

Projected  increases  in  crime  and  anticipated 
changes  in  lifestyle  are  discussed  in  the  socioeco- 
nomic impact  sections  (chapter  4  in  volume  1  and 
chapter  3s  in  volume  2).  Trespassing  and  vandalism 
are  governed  by  the  laws  of  the  state  of  Colorado. 
Predicted  impacts  of  subsidence  are  primarily  dis- 
cussed under  Geologic  and  Geographic  Setting  and 
under  Water  Resources  (same  chapters  as  above). 
Damage  to  water  sources  is  governed  by  30(CFR): 
717.17(i).  It  is  not  expected  that  private  homes 
would  be  damaged  by  subsidence  as  a  result  of  any 
of  the  proposed  actions.  However,  the  Office  of 
Surface  Mining  has  developed  subsidence  control 
regulations  under  30(CFR):  817.121-.126  as  part  of 
the  proposed  final  regulatory  program  {Federal 
Register.  Vol.  43,  No.  181,  Monday,  September  18, 
1978,  pages  41917-8).  The  same  proposed  regula- 
tions also  cover  use  of  explosives  under  30(CFR): 
816.61-. 68  {Federal  Register,  as  above,  pages  41888- 
90).  The  BLM  has  no  legal  authority  to  require 
compensation  for  decreases  in  property  values.  On 
specific  issues,  it  may  be  possible  for  individuals  or 
groups  representing  land  owners  to  negotiate  ac- 
ceptable solutions  with  a  mining  company.  The 
reader  is  also  referred  to  the  proposed  regulations 
cited  above. 

22.  Comment  (by  Commenter  69) 

Noise-level  increase  due  to  machinery  and  equip- 
ment, vehicular  traffic,  and  the  wash  plant  and 
loading  facilities  in  continuous  operation  needs  fur- 
ther analysis.  Noise  will  not  dissipate,  but  will  re- 


verberate within  the  canyon  walls.  Even  though  it 
is  stated  in  the  text  that  there  will  not  be  continu- 
ous twenty-four  hour  a  day  operation,  we  are  con- 
cerned that  this  may  not  be  true  once  the  operation 
is  in  full  progress. 

Response 

Based  on  measurements  of  noise  from  operating 
mines,  it  appears  that  the  channeling  of  noise 
within  canyons  is  not  a  problem  with  respect  to 
existing  residences.  For  example,  operations  at  the 
Bear  Mine,  1  mile  from  the  town  of  Somerset, 
cannot  be  detected  at  the  city  limit.  In  the  case  of 
the  proposed  Cottonwood  Canyon  mines  there  is  a 
group  of  about  20  residences  that  will  be  within 
the  audible  range  of  the  mine's  surface  operations. 
It  is  predicted  that  average  noise  levels  from  the 
mines  will  be  55  decibels  or  less  at  each  of  the 
residences.  This  does  not  include  the  possible 
impact  of  coal  truck  traffic.  Mid-Continent  has  also 
proposed  an  alternative  method  of  transporting 
coal  (see  volume  2,  Cottonwood  Creek  site-specif- 
ic, chapter  8). 

GEX  Colorado  Company 

23.  Comment  (by  Commenter  i6A) 

Page  717  (DES),  Demography:  It  is  not  immedi- 
ately obvious  why  the  1980  population  figures  are 
not  included  in  the  discussion.  This  same  comment 
would  apply  to  tables  G3-1,  3,  4,  5,  and  6.  Is  this 
because  of  the  difference  between  fee  and  federal 
coal  exploitation  times? 

Response 

GEX  Colorado  would  mine  private  coal  reserves 
from  the  Cameo  No.  1  Mine  through  1980  with  or 
without  approval  of  the  proposed  M&R  plan. 
Mining  of  federal  coal  would  not  begin  until  after 
1980. 

All  Site  Specifics 

24.  Comment  (by  Commenter  i6A) 

Missing  and  seemingly  anomalous  forecast  results 
preclude  a  complete  examination  of  project  stimu- 
lated employment  and  population  levels.  Specifical- 
ly, reported  employment  impacts  for  Coal  Canyon 
and  Cottonwood  Creek  appear  anomalous  for  1990, 
there  is  contradictory  reporting  of  estimated  direct 
employment  for  Cottonwood  Creek  in  1980,  and 
the  population  impact  estimate  is  missing  for 
Cameo  in  1980. 

Response 

Figures  omitted  in  the  DES  have  been  included 
in  the  FES. 
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25.  Comment  (by  Commenter  16A) 

Reported  forecast  results  were  used  to  calculate 
direct  and  indirect  employment  impact  multipliers 
that  ranged  from  1.834  (Anschutz,  1980)  to  2.92 
(Cameo,  1990).  All  projects  taken  together  in  1986 
generate  a  regional  employment  multiplier  of  2.585. 
Population  multipliers  ranged  from  2.188  (Ans- 
chutz, 1980)  to  5.95  (Coal  Canyon  and  Cotton- 
wood Creek,  1990).  The  randomness  of  these  multi- 
pliers would  suggest  independent  modeling  efforts 
for  each  proposed  action.  Unfortunately,  the  speci- 
fication for  these  models  does  not  attend  the  draft 
environmental  statement  and  so  only  the  final  re- 
sults can  be  evaluated. 

Response 

For  the  FES,  a  new  model  was  used  which  has 
been  used  in  the  past  for  population  projections  in 
the  ES  area.  The  model's  assumptions  are  discussed 
in  an  appendix  in  volume  3.  This  model  should 
resolve  discrepancies  noted  in  the  DES. 

26.  Comment  (by  Commenters  16a  and  26) 

Would  it  be  possible  to  aggregate  the  site-specif- 
ic studies  into  a  summary-showing  the  impacts  on 
specific  communities  from  aggregated  mine  propos- 
als, i.e.,  Carbondale,  Basalt,  and  Glenwood  Springs 
impacted  by  Anschutz;  Paonia,  Hotchkiss,  and 
Delta  impacted  by  ARCO;  Palisade  and  Grand 
Junction  impacted  by  Coal  Canyon,  Cottonwood 
Creek,  and  General  Exploration;  Loma,  Fruita,  and 
Grand  Junction  impacted  by  Sheridan;  and  Grand 
Junction  impacted  by  Coal  Canyon,  Cottonwood 
Creek,  General  Exploration,  and  Sheridan. 

Response 

The  site-specifics  are  aggregated  in  the  regional 
analysis  (volume  2).  Although  neither  the  CPEIO 
model  used  in  the  DES  nor  the  model  used  in  the 
FES  (see  preceding  comment)  breaks  down  data  to 
a  community  level,  both  the  site-specific  and  re- 
gional analyses  try  to  indicate  the  communities 
most  likely  to  be  impacted  by  the  proposed  pro- 
jects. 

27.  Comment  (by  Commenter  16A) 

For  each  site-specific  proposal  there  should  be  a 
section  dealing  with  the  employees  for  the  periods 
1977-80-85-90.  These  narrative-  tables  descriptions 
should  give  numbers,  types  of  employees,  anticipat- 
ed wages  and  salaries,  anticipated  number  of  local- 
ly employed  and  in-  migrants  and  comparisons 
made  with  existing  operations. 

Response 

This  information  is  given  in  the  regional  analysis 
(volume  2,  chapter  1). 


28.  Comment  (by  Commenter  i6A) 

Socioeconomic  data  should  be  presented  and  de- 
scribed in  the  same  organizational  manner  as  was 
proposed  for  the  regional  volume.  This  data,  how- 
ever, should  be  oriented  on  a  local  basis  whereas 
data  in  the  regional  volume  was  proposed  to  be 
oriented  on  a  county  basis. 

Response 

Socioeconomic  data  are  presented  in  the  same 
order  in  the  site-  specific  volume  as  in  the  regional 
volume.  Also,  impact  analysis  and  methodology  in 
the  site-specific  volume  parallels  that  in  the  region- 
al volume. 

29.  Comment  (by  Commenter  8) 

The  concept,  expressed  in  chapter  7  of  the  site- 
specific  descriptions  (pp.  447,  523,  593,  665,  731, 
and  807)  that  the  capital  invested  in  supporting 
population  growth  represents  an  irretrievable  com- 
mitment seems  sufficiently  novel  in  regional  coal 
ES's  to  merit  some  supporting  argument  or  discus- 
sion in  volume  1. 

Response 

Capital  used  to  support  population  growth 
would  be  irretrievable  in  the  sense  that  these  devel- 
opments (water,  sewer,  schools,  housing,  etc.)  are 
long-term  commitments  of  scarce  capital.  The  capi- 
tal used  for  these  purposes  would  not  be  available 
for  other  uses. 

Regional 

30.  Comment  (by  Commenter  41) 

The  draft  contains  numerous  tables  and  figures 
which  are  simply  not  adequately  labeled.  For  ex- 
ample, what  is  the  definition  of  "local,"  and  what 
are  the  sources  of  data,  in  table  G-1?  (Under  most 
definitions  of  "local,"  the  data  in  this  table  for 
developments  with  which  I  am  most  familiar  are 
simply  not  credible.) 

Response 

Text  revised  (FES,  volume  3). 

31.  Comment  (By  Commenter  41 ) 

Throughout  this  document,  the  analysis  depends 
heavily-perhaps  too  heavily-on  the  assertion  that 
the  proposed  coal  developments  will  amount  to  a 
relatively  trivial  impact  in  relation  to  the  changes 
which  are  already  "likely  to  occur  even  without 
the  proposed  action";  yet  the  sources  of  informa- 
tion on  those  "other  developments"  are  simply  not 
adequately  specified,  and  even  the  nature  of  the 
anticipated  "other"  developments  is  not  clear  from 
the  present  documents.  In  table  R2-30,  the  label  of 
"rate"  alone  is  inadequate;  a  rate  is  generally  ex- 
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pressed  per  some  unit  of  population,  but  the  table 
does  not  currently  indicate  whether  its  numbers  are 
rates  per  hundred,  per  thousand,  or  per  some  other 
aggregation  of  population. 

Response 

Table  G-1  in  volume  3  lists  other  developments 
in  the  region  that  are  expected  to  cause  population 
growth. 

Estimates  of  the  anticipated  oil  shale  activity  in 
the  region  were  made  after  consultation  with  the 
Oil  Shale  Supervisor,  Geological  Survey  (USGS), 
Grand  Junction,  Colorado.  The  discussion  of  pro- 
jected activity  in  this  ES  closely  resembles  the 
descriptions  in  the  Proposed  Development  of  Oil 
Shale  Resources  in  Colorado  by  Colony  Development 
Operation,  FES  (see  page  11-101,  Project  Interrela- 
tionships). 

The  Oil  and  Gas  Supervisor,  USGS,  supplied  the 
ES  team  with  detailed  data  concerning  the  antici- 
pated level  of  oil  and  gas  development  in  the  west- 
central  region  through  1990. 

Anticipated  uranium  activity  was  developed 
using  information  provided  by  the  Energy  Re- 
search Development  Administration  of  the  Depart- 
ment of  Energy  (DOE),  Grand  Junction  and  the 
USPS. 

Information  on  proposed  water  projects  was  ob- 
tained from  the  Bureau  of  Reclamation  (USER), 
including  various  USER  environmental  statements. 

Coal  production  schedule  projections  are  based 
on  interviews  with  local  representatives  of  compa- 
nies, government  agencies,  and  communities;  on 
written  information  and  plans  submitted  by  the 
companies;  and  on  USGS  estimates  of  the  neces- 
sary facilities  required  for  the  most  probable  pro- 
duction schedule. 

32.  Comment  (by  Commenter  41) 

In  table  R4-17,  footnote  e,  whose  "professional 
judgment"  is  being  cited? 

Response 
The  author's  professional  judgment  is  cited. 

33.  Comment  (by  Commenter  30) 

Page  151:  Comment  is  made  to  the  effect  that 
Delta  County  is  encouraging  large  lot  subdivisions. 
The  reverse  is  really  the  case.  When  subdivisions 
are  close  to  the  municipal  facilities,  we  have  insist- 
ed that  they  be  tied  into  those  systems  and  lots  be 
made  correspondingly  smaller.  Where  that  is  not 
feasible,  most  of  our  subdivisions  are  approved 
with  lots  from  0.5  to  1  acre,  which  does  not  seem 
to  be  a  large-  lot  size.  Continuing  on  that  same 
general  section,  the  county  provides  jail  facilities  to 
all  towns  in  Delta  County.  I  believe  that  the  termi- 
nation of  dumps  in  Delta  County  occurred  over  a 


several  year  period  and  the  county  now  successful- 
ly operates  three  sanitary  landfills,  maintained  by 
private  contractors.  We  still  have  three  separate 
road  crews,  but  do  jointly  operate  one  mobile 
gravel  plant  that  is  much  more  efficient  than  the 
previous  smaller  facilities  that  use  to  be  operated 
separately. 

Response 

Text  revised  (FES,  volume  1,  chapter  2,  Socio- 
economic Conditions:  Community  Facilities). 

34.  Comment  (by  Commenter  8) 

It  seems  the  stock  of  vacation  housing  is  includ- 
ed in  the  housing  statistics.  Since  this  type  of  hous- 
ing is  generally  unavailable  to  moderate  income 
families  due  to  its  high  cost  or  its  simply  not  being 
on  the  market,  the  true  housing  impacts  of  the 
proposed  developments  may  be  more  severe  than 
indicated. 

Response 

Text  revised  (FES,  volume  1,  chapter  4,  Socio- 
economic Conditions:  Housing). 

35.  Comment  (by  Commenter  45) 

The  ES  is  grossly  deficient  in  quantifying,  even 
approximately  the  cost  of  this  projected  growth  in 
terms  of  increased  cost  of  living,  increased  traffic 
casualties,  crime,  and  other  tangible  changes,  while 
the  study's  treatment  of  threat  to  the  intangible 
"quality  of  life"  is  virtually  nonexistent.  Further- 
more, those  figures  and  analyses  which  were  in- 
cluded are  often  questionable  if  not  obviously  mis- 
stated. 

Response 

It  is  noted  in  the  statement  (e.g.,  page  269,  para- 
graph 1,  DES)  that  increases  in  the  cost  of  living 
would  be  expected  to  occur.  The  magnitude  of  this 
increase  depends  upon  a  complex  set  of  variables, 
among  which  are  how  fast  an  area's  institutions  are 
able  to  respond  to  an  increase  in  demand  caused  by 
an  influx  of  new  people  and  higher  incomes.  Stud- 
ies in  areas  that  have  experienced  rapid  growth 
indicate  that  price  raises  can  be  expected  but  that 
the  magnitude  of  such  changes  cannot  be  estimat- 
ed. Increases  in  crime  are  a  similar  question  in  that 
a  general  statement  recognizing  that  higher  crime 
rates  are  to  be  expected  but  magnitude  of  these 
increases  cannot  be  estimated.  Increased  traffic  ca- 
sualties that  would  be  expected  are  presented  under 
Transportation  (page  248  and  250,  DES). 

36.  Comment  (BY  Commenter  30) 

Page  153  (DES),  Community  Facilities,  Delta:  It 
is  my  understanding  that  financing  for  Project  7 
has  been  obtained  from  the  Farmers  Home  Admin- 
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istration.  Another  comment  regarding  Delta  would 
be  that  as  of  January  1,  1979,  Delta  will  have  a 
two  percent  sales  tax.  On  the  same  page,  under 
Orchard  City,  the  comment  "includes  the  three 
small  settlements  Austin,  Cory,  and  Eckert  with  an 
area  of  about  11  square  miles."  At  the  conclusion 
of  that  paragraph,  it  would  be  that  the  county 
provides  road  maintenance  and  most  urban  services 
except  fire  protection  which  is  provided  by  the 
Cedaredge  volunteer  fire  department. 

Response 

Text  revised  (FES,  volume  1,  chapter  2,  Socio- 
economic Conditions:  Community  Facilities: 
Delta). 

37.  Comment  (by  Commenter  30) 

Page  154  (DES)  under  Paonia,  the  last  sentence 
should  read  "that  this  area  includes  nine  (9)  private 
water  companies  and  some  of  the  developed  but 
unincorporated  areas  west  of  Bowie  and  east  of 
Hotchkiss."  Two  paragraphs  down  on  the  sewer 
system,  Paonia  has  a  single-cell  aerated  sewage 
lagoon  and  polishing  pond  sewage  treatment  plant. 

Response 

Text  revised  (FES,  volume  1,  chapter  2,  Socio- 
economic Conditions:  Community  Facilities: 
Paonia). 

38.  Comment  (by  Commenter  30 ) 

At  the  top  of  page  156,  it  would  seem  appropri- 
ate to  comment  further  on  the  geography  of  the 
town  of  Somerset  and  how  drastically  it  is  cut  off 
from  the  rest  of  Gunnison  County. 

Response 

Text  revised  (FES,  volume  1,  chapter  2,  Socio- 
economic Conditions:  Community  Facilities:  Gun- 
nison County). 

39.  Comment  (BY  Commenter  30 ) 

Page  167  (DES),  table  R2-35:  It  might  be  appro- 
priate to  indicate  that  this  is  conventional  housing 
and  does  not  include  factory  built  homes. 

Response 

Text  revised  (FES,  volume  1,  chapter  2,  Socio- 
economic Conditions). 

40.  Comment  (By  Commenter  30 ) 

Page  232  (DES)  second  column,  second  para- 
graph: The  sentences  that  Paonia,  Hotchkiss,  Ce- 
daredge, and  Delta  have  excess  capacity  to  treat 
municipal  water  should  indicate  that  this  is  with 
the  anticipated  improvements  for  those  communi- 
ties. 


Response 

Text  revised  (FES,  volume  1,  chapter  4,  Socio- 
economic Conditions). 

41.  Comment  (by  Commenter  30 ) 

Page  268  (DES),  at  the  top  of  the  second 
column:  The  comment  could  be  added  that  it  is 
expected  that  these  people  would  move  into  the 
rural  areas  of  Delta  County  which  have  traditional- 
ly supported  approximately  50  percent  of  the  coun- 
ty's population. 

Response 

Text  revised  (FES,  volume  1,  chapter  4,  Socio- 
economic Conditions). 

42.  Comment  (by  Commenter  30 ) 

Page  273:  The  assumption  of  three  people  per 
household  seems  to  be  low.  Delta  County's  aver- 
age is  2.9  and  this  includes  an  extremely  large 
percentage  of  older  and  elderly  people.  I  would 
suggest  considering  3.25  or  3.50  as  a  more  likely 
figure. 

Response 

As  stated  previously,  this  figure  is  consistent 
with  other  projects  that  have  been  proposed  for 
western  Colorado.  It  was  felt  that  for  this  ES  to  be 
comparable  with  other  ESs  in  the  area  that  figures 
and  assumptions  should  be  as  consistent  as  possible. 

43.  Comment  (BY  Commenter  30 ) 

Page  274  (DES):  Table  R4-18  should  probably 
indicate  those  areas  where  capabilities  are  shown 
which  include  changes  that  are  expected  in  the 
near  future  rather  than  showing  the  actual  estab- 
lished capabilities.  This  would  make  the  table  a 
little  less  confusing  as  to  needs,  especially  when 
compared  with  R4-6. 

Response 

As  pointed  out  on  page  269  (DES)  under  Com- 
munity Facilities  (paragraph  1,  sentence  3),  table 
R4-18  includes  "existing  facilities,  as  well  as 
planned  facilities  to  which  some  financing  has  been 
committed.  Plans  for  the  Project  7  water  system  in 
Delta,  Montrose,  and  Olathe,  and  plans  for  major 
sewer  system  expansions  in  Grand  Junction,  Glen- 
wood  Springs,  Delta,  and  Rifle  are  included  in 
these  figures,  which  represent  the  significant  excess 
capacities  which  are  shown  for  those  areas." 

44.  Comment  (by  Commenter  30 ) 

As  a  repeat  from  my  testimony  comments,  for 
the  proposed  action,  the  school  age  population  pro- 
jections (table  R4-21)  and  health  care  requirements 
(table  R4-24)  seem  low  and  should  be  studied. 
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Response 

School-aged  population  was  estimated  by  the  so- 
cioeconomic model  that  was  used  and  is  thus  con- 
sistent with  methodology  used  by  the  Colorado 
State  Division  of  Planning.  Health  care  needs  are 
based  on  present  facilities,  projected  total  popula- 
tion, and  currently  accepted  standards  for  health 
care  facilities. 

45.  Comment  (by  Commenters  3o  and  35) 

Page  337  (DES)  Education:  Comment  is  made 
that  Delta  school  district  would  reach  capacity  by 
1985.  The  Delta  school  district  is  now  operating  at 
over  capacity. 

Response 

Text  revised  (FES,  volume  1,  chapter  8,  Low- 
Level  Scenario,  Socioeconomic  Conditions:  Educa- 
tion). 

46.  Comment  (by  Commenter  30 ) 

Page  338  (DES):  The  information  presented  in 
table  R8-8  is  apparently  for  the  low  scenario  and 
should  be  so  marked.  As  a  further  comment,  there 
is  presently  no  reason  to  believe  that  the  Delta 
school  population  will  decrease  as  shown  in  that 
table  for  1980.  Enrollment  for  1978  is  already  up 
around  200  students  over  1977.  The  sarne  low  sce- 
nario comment  appears  to  be  needed  for  table  R8-9 
and  R8-10.  I  find  it  difficult  to  perceive  that  em- 
ployment for  Delta  County  would  get  down  to  the 
3  percent  level,  as  shown  in  table  R8-10. 

Response 

The  table  showing  school-aged  population  under 
the  low-level  scenario  has  been  revised  for  the 
FES  (volume  1,  chapter  8,  Socioeconomic  Condi- 
tions). Table  R8-10  in  the  DES  shows  unemploy- 
ment, not  employment. 

47.  Comment  (by  Commenter  30 ) 

Page  364  (DES):  Reference  is  made  to  the  fact 
that  growth  in  the  North  Fork  Valley  would  be 
almost  entirely  due  to  coal  development.  This  has 
not  been  the  case  to  date  since  we  have  had  a  large 
influx  of  people  prior  to  the  significant  increase  in 
coal  production  levels.  I  feel  that  a  lot  of  people 
are  coming  to  the  county  for  other  reasons,  i.e., 
lifestyles,  retirement,  etc. 

Response 

In  estimating  population  a  normal  historical 
growth  rate  was  expected  to  continue  into  the 
future.  In  Delta  County,  coal  growth  so  oversha- 
dowed this  normal  growth  that  this  statement  was 
made. 
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48.  Comment  (BY  Commenter  30 ) 

Table  G-2  for  yearly  growth  rates  in  the  appen- 
dix shows  Delta  County  at  3  percent,  which  is 
below  the  present  percentage  growth  rate  experi- 
enced during  the  past  seven  years  during  which  the 
energy  impact  was  just  getting  started. 

Response 

From  1970  to  1977,  population  in  Delta  County 
increased  from  15,286  to  18,949  persons.  This  is  an 
annual  growth  rate  of  3.12  percent  per  year.  Given 
this,  the  estimate  of  a  baseline  growth  of  3  percent 
does  not  seem  unreasonable. 

49.  Comment  (by  Commenter  49) 

The  ES  states  in  table  G-1,  appendix  G,  that  100 
percent  of  the  non-  coal  related  employment  asso- 
ciated with  the  proposed  action  will  be  supplied 
locally.  Professional  personnel,  however,  are  not 
historically  supplied  from  the  local  labor  force,  as 
in  the  past  few  years  new  doctors,  lawyers,  den- 
tists, and  teachers  have  come  into  the  county  from 
other  areas.  We  believe  that  the  figures  in  table  G- 
1  should  be  reassessed. 

Response 

Table  G-1  shows  the  county  of  residence  of  em- 
ployment associated  with  the  particular  develop- 
ment. This  means  that  100  percent  of  the  people 
associated  with  the  ARCO  project  are  expected  to 
reside  in  Delta  County,  not  that  the  present  popu- 
lation of  Delta  County  would  provide  all  of  the 
employees  needed. 

50.  Comment  (by  Commenter  49) 

Another  question  left  unaddressed  in  the  ES  is 
the  availability  of  lending  capital  for  new  housing 
starts  in  Delta  County.  Capital,  in  general,  flows 
out  of  the  county,  as  indicated  by  the  fact  that  cash 
must  already  be  imported  to  meet  local  mine  pay- 
roll demands. 

Response 

This  problem  is  pointed  out  in  the  housing  sec- 
tion of  Socioeconomic  Conditions:  Housing,  page 
283  of  the  DES. 

51.  Comment  (by  Commenter  i6B) 

There  is  a  problem  relating  to  the  credibility  of 
the  major  land  use  "assumption"  (page  269,  volume 
1):  "These  land  use  requirements  assume  a  concen- 
trated pattern  of  development.  If  that  is  not  the 
case,  and  development  takes  place  in  a  scattered 
fashion  much  more  land  would  be  required  to  sup- 
port these  urban  functions"  (emphasis  added  by 
commenter).  It  would  first  appear  that  both  plan- 
ning judgment  and  the  statement's  own  research 
contradicts  the  "concentrated  pattern"  assumption 
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above.  Second,  this  implies  the  vahdity  of  sentence 
two,  and  if  "much  more  land  would  be  required," 
the  entire  set  of  environmental  impacts  tied  to  ur- 
banization acreage  impacts  are  likely  to  be  "much" 
underestimated. 

Response 

This  assumption  is  consistent  with  another  basic 
assumption  of  this  statement  that  development 
would  take  place  first  in  areas  where  there  are 
existing  facilities  after  which  development  will  pro- 
ceed in  presently  undeveloped  areas.  This  is  also 
consistent  with  present  Delta  County  policy  that, 
according  to  the  Delta  County  planner,  requires 
developments  on  good  agricultural  land  be  as  in- 
tensive as  possible. 

5  2.  Comment  (By  Commenter  16A) 

Having  assembled  statistics  of  growth  impact, 
the  statement  proposed  no  strategy  for  mitigating 
these  impacts. 


The  imposition  of  mitigating  measures  for  social 
and  economic  impacts  is  at  present  the  responsibili- 
ty of  state  and  local  governments.  Land  use  plan- 
ning is  the  responsibility  of  local  governments, 
which  are  in  the  position  to  determine  local  prior- 
ities and  goals.  Local  governments  are  also  in  a 
position  to  negotiate  with  companies  to  develop 
means  to  limit  adverse  impacts.  See  chapter  8, 
volume  1,  of  the  FES  for  a  discussion  of  actions 
available  to  local  and  state  governments. 

53.  Comment  (BY  Commenter  35) 

Page  339  (DES):  Table  R8-10  on  Projected  Un- 
employment indicates  a  projected  unemployment  in 
Delta  County  of  slightly  higher  than  three  percent 
in  1980,  1985,  and  1990.  It  is  unclear  how  the 
unemployment  rate  will  be  reduced  from  the  cur- 
rent unemployment  rate  in  excess  of  7  percent 
without  the  proposed  action  being  implemented. 
This  should  be  explained  more  thoroughly  in  the 
ES. 

Response 

The  revised  population  figures  eliminate  this  dis- 
crepancy (FES,  volume  1,  chapter  8,  Low-Level 
Scenario,  Socioeconomic  Conditions). 

54.  Comment  (by  Commenter  35) 

Page  369  (DES),  Socioeconomic  Conditions:  It  is 
stated  "In  general,  restricting  coal  production  to 
lengthen  the  development  period  of  the  mines 
would  lessen  the  effects  on  the  economic  and  social 
structure  of  the  North  Fork  Valley  by  slowing 
growth  to  a  rate  more  easily  managed."  It  is  stated 
in  the  ES  that  the  mine-related  growth  will  con- 
tribute less  than  20  percent  of  the  projected  growth 
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by  1990.  It  is  unclear  how  controlling  this  segment 

of  the  total  growth  will  have  a  significant  effect  on 
the  economic  and  social  structure  impacts  to  be 
expected  in  the  North  Fork  Valley. 

Response 

The  discussion  that  precedes  this  particular  com- 
ment in  the  DES  is  evidence  that  limiting  coal- 
related  employment  would  reduce  population 
growth  in  Delta  County  to  a  more  easily  managed 
level.  The  Different  Rate  of  Production  Alterna- 
tive, which  applied  only  to  the  North  Fork  Valley, 
has  been  replaced  in  the  FES  by  the  Diligent  De- 
velopment and  Continuous  Operation  Alternative, 
which  applies  to  the  ES  area  as  a  whole. 

55.  Comment  <by  Commenter  34) 

The  need  for  affordable  housing  for  service 
workers  employed  in  the  area's  recreation  industry 
is  a  problem  created  by  that  industry  and  should 
not  be  construed  as  a  responsibility  or  adverse 
impact  of  the  mining  industry.  As  to  increasing  the 
costs  of  housing,  the  recreation  industry  itself  has 
attracted  many  people  into  the  area  resulting  in  the 
present  high  cost  of  housing. 

Response 

The  demand  for  housing  is  a  function  of  the 
number  of  people  looking  for  housing.  Any  rapid 
increase  in  the  population  from  any  source  will 
increase  the  quantity  of  housing  demanded  and 
thus  result  in  higher  prices.  This  will  affect  the 
portion  of  the  population  with  lower  incomes  who 
previously  could  afford  housing  but  at  the  new 
higher  level  cannot. 

56.  Comment  (by  Commenter  6) 

The  draft  environmental  statement  is  deficient  in 
its  analysis  of  the  land  disposal  capacity  or  project- 
ed capacity  needs  for  solid  waste  disposal  direct 
increased  populations.  We  suggest  that  tables  R4-17 
R4-18,  and  R4-19  and  figure  R4-6  be  expanded  to 
include  solid  waste  disposal  capacity  needs  and  the 
associated  land  and  financial  requirements.  In  addi- 
tion, pursuant  to  the  Resource  Conservation  and 
Recovc^ry  Act,  EPA  is  developing  guidance  for 
assuring  that  industrial  wastes,  including  mining 
wastes,  can  be  disposed  of  without  posing  environ- 
mental hazards.  When  this  guidance  is  ready,  we 
will  be  available  to  assist  you  in  implementing  it  in 
activities  such  as  those  addressed  in  the  environ- 
mental statement. 

Response 

Communities  in  the  ES  area  are  projected  to 
have  adequate  capacity  to  dispose  of  solid  wastes. 
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57.  Comment  (BY  Commenter  6) 

It  is  evident  that  the  proposed  actions,  in  concert 
with  other  regional  energy  development  activities, 
may  exert  a  profound  influence  on  the  social,  eco- 
nomic, and  environmental  character  of  the  entire 
region.  Even  though  the  environmental  statement 
discusses  impacts  anticipated  as  far  into  the  future 
as  1990,  we  believe  that  there  is  an  important  issue 
to  be  recognized  in  the  fact  that  the  impacts  that 
are  anticipated  in  1977/78  through  1990  are  actual- 
ly only  impacts  associated  with  removing  less  than 
2  percent  of  the  area's  mineable  coal  resources  and 
a  fraction  of  its  other  energy  and  mineral  re- 
sources. Once  the  population  and  infrastructure  for 
coal  production  through  1990  exist,  it  will  be  very 
difficult,  if  not  impossible,  to  significantly  alter  the 
course  toward  exploiting  the  area's  remaining  coal 
reserves. 

Response 

The  purpose  of  this  statement  is  to  analyze  the 
effect  of  the  proposed  federal  actions  as  stated  in 
the  regional  chapter  1.  However,  changes  in  the 
local  economy  reflecting  the  dependence  upon  coal 
mining  indicate  that  this  could  be  a  permanent  situ- 
ation. Future  coal  mining  will  depend  upon 
demand  for  coal  and  the  development  of  alterna- 
tive sources  of  energy.  It  is  anticipated  this  demand 
will  continue  long  beyond  1990. 

58.  Comment  (by  Commenter  25) 

The  substantial  increase  in  population  that  is  pro- 
jected due  to  coal  mining  suggests  the  magnitude 
of  the  impact  on  energy  consumption.  Perhaps  the 
most  significant  difference  between  traditional 
urban  growth  and  the  growth  associated  with  re- 
source extraction  is  the  ability  to  accurately  predict 
the  annual  population  increases.  This  allows  a  per- 
fect opportunity  for  planned  development  which 
will  reduce  the  energy  consumption  requirements 
of  the  new  population.  There  are  a  number  of 
measures  that  can  be  taken  with  a  new  develop- 
ment. This  includes  planned  unit  developments,  lo- 
cation of  schools  and  shopping  centers,  construc- 
tion of  public  infrastructure  facilities,  location  in 
relation  to  the  major  employment,  and  so  on.  It  is 
important,  however,  for  this  ES  to  include  a  com- 
mitment on  the  part  of  the  coal  companies  to 
insure  that  development  takes  place  in  an  orderly, 
controlled,  and  energy  conservative  manner. 

Response 

See  response  to  Socioeconomic  Conditions  Com- 
ment 52. 

59.  Comment  (by  Commenter  25) 

The  housing  capacity  is  not  the  only  factor 
which  has  an  effect  on  energy  requirements  in  a 


community.  The  public  infrastructure  must  also  be 
designed  and  constructed  with  energy  conservation 
criteria.  The  implication  of  the  ES  is  that  these 
facilities  will  be  unable  to  support  the  rapid  growth 
that  these  communities  will  experience.  One  of  the 
options  that  is  mentioned  in  passing  is  the  phasing 
of  mining  operations  in  order  to  allow  a  slower 
growth  rate  in  the  communities. 

Response 

Phased  growth  is  presented  as  an  alternative  so 
that  the  Department  of  the  Interior  will  know 
what  options  are  available  at  the  time  it  makes  the 
decision  about  approval  of  the  mining  plans. 
Phased  development  is  presented  as  the  Diligent 
Development  and  Continuous  Operations  Alterna- 
tive in  the  FES,  since  all  six  site-specific  operations 
must  meet  these  criteria. 

60.  Comment  (by  Commenter  22) 

The  use  of  data  based  on  county  statistics  pre- 
vents adequate  community  impact  discussion. 

Response 

The  assumption  that  communities  nearest  to  de- 
velopments would  absorb  population  up  to  the 
limits  of  their  facilities  allows  local  leaders  the 
flexibility  to  plan  for  the  type  of  communities  they 
want  and  to  take  the  steps  necessary  to  prepare  for 
the  anticipated  growth.  It  is  impossible  to  predict 
exactly  where  new  population  would  settle  since 
this  would  depend  on  county  and  local  zoning  reg- 
ulations and  land  use  plans  in  effect  at  the  time  that 
the  increase  in  population  occurs. 

61.  Comment  (by  Commenter  i6A) 

Is  it  possible  to  design  a  profile  of  the  "typical" 
coal  miner?  In  addition  to  stating  under  each  com- 
pany's description,  "full  production"  employment, 
there  should  be  a  summary  section  in  the  chapter 
dealing  with  employees  for  the  periods  1977-80-85 
and  90  (some  of  this  data  is  in  tables  Rl-3).  This 
table  should  give  numbers,  types  of  employees,  an- 
ticipated wages  and  salaries,  anticipated  numbers  of 
locally  employed  and  in-migrants,  and  comparisons 
made  with  existing  operations. 

Response 

A  profile  such  as  you  suggest  would  not  be 
meaningful.  Miners  vary  just  as  do  members  of  any 
other  general  group  in  the  general  population. 
Table  Rl-3  lists  numbers  of  anticipated  employees 
for  both  proposed  and  existing  operations.  Income 
is  discussed  under  the  Socioeconomic  impact  analy- 
ses. It  is  impossible  to  predict  how  many  employ- 
ees would  be  local  and  how  many  would  be  new 
to  the  area,  since  it  is  not  known  how  many  local 
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people  have  the  requisite  skills  or  are  interested  in 
working  for  a  mining  company. 

62.  Comment  (by  Commenter  i6A) 

A  discussion  on  the  "multiplier"  concept  would 
be  helpful.  The  site-specific  document  indicated 
that  such  was  in  the  regional  volume  but  it  seems 
to  have  been  omitted. 

Response 

A  discussion  of  multipliers  has  been  added  to  the 
appendixes  in  volume  3  (FES). 

63.  Comment  (by  Commenter  i6A) 

Other  regional  developments  are  as  significant  as 
projects  such  as  oil  shale,  uranium,  and  water  rec- 
lamation. It  would  facilitate  understanding  more 
about  the  region  if  a  discussion  were  entered  on 
the  potential  growth  of  light  manufacturing  and 
tourism. 

Response    ' 

Because  information  on  potential  tourism  and 
light  manufacturing  was  not  available  on  a  project- 
by-project  basis,  this  type  of  growth  was  included 
in  the  basic  growth  rates  for  the  counties  in  the  ES 
area. 

64.  Comment  (by  Commenters  16a,  16B) 

Chapter  4  should  present  a  percentage  distribu- 
tion of  impacting  forces  on  local,  county,  and  re- 
gional levels.  This  would  require  that  judgments  be 
made  on  how  much  of  an  impact  site  *'x"  would 
have  on  town  A  and  how  much  it  would  have  on 
town  B.  Similar  judgments  would  have  to  be  made 
at  the  county  and  regional  levels  for  all  of  the 
major  impacting  forces.  It  should  also  clearly 
define  the  nature  and  magnitude  of  impacting 
forces  located  outside  of  the  region. 

Response 

See  response  to  Socioeconomic  Conditions  Com- 
ments 26  and  60. 

65.  Comment  (by  Commenter  i6A) 

Chapter  2  should  discuss  the  purpose  behind 
gathering  the  data  which  has  been  presented  and 
analyzed.  It  should  present  a  methodology  for  data 
collection,  presentation,  and  analysis.  Very  early  in 
this  chapter  it  should  be  acknowledged  that  there 
will  be  a  focus  on  select  counties  and  communities 
in  the  region.  It  seems  a  bit  onerous  to  give  rela- 
tively equal  weight  to  all  communities  and  then 
drop  them  from  any  discussion  in  the  balance  of 
the  ES. 


Response 

Text  revised  (FES,  volume  1,  chapter  2,  Socio- 
economic Conditions,  paragraph  1). 

66.  Comment  (by  Commenter  16A) 

The  discussion  pertaining  to  Future  Environment 
Without  the  Proposal  is  too  general  and  just  not 
strong  enough.  This  section  should  present  the 
basic  assumptions  (elements)  used  in  describing  the 
environment  without  the  proposal  and  discuss  it  in 
much  more  detail. 

Response 

The  purpose  of  this  section  of  chapter  2  is  to 
provide  a  general  picture  of  the  future  environment 
if  all  six  proposed  M&R  plans  were  not  approved 
and  implemented.  Since  all  of  the  predicted  devel- 
opments in  this  section  are  also  part  of  the  cumula- 
tive analysis  (less  the  six  site-specifics)  analyzed 
throughout  the  ES,  it  was  not  felt  that  a  more 
elaborate  analysis  would  be  necessary  at  this  point. 
In  addition,  this  section  is  very  similar  to  the  Low- 
Level  Scenario  (with  the  deletion  of  some  minor 
federal  coal  actions,  such  as  possible  approval  of 
short-term  leases),  where  the  analysis  is  carried  out 
in  greater  detail. 

67.  Comment  (by  Commenter  i6A) 

Appendix  G  refers  generally  to  the  CPEIO 
model  as  it  has  been  designed  for  use  at  the  state 
level.  No  mention  is  made  of  the  method  employed 
to  adapt  the  model  for  use  in  the  study  region. 
Specific  concern  is  manifest  for  such  things  as  the 
classification  of  economic  sectors,  the  determina- 
tion of  interindustry  coefficients,  and  employment 
data  sources  and  dates. 

Response 

The  explanation  of  the  model  included  in  the 
appendixes  in  volume  3  (FES)  includes  this  infor- 
mation. 

68.  Comment  (BY  Commenters  i6a,  i6B) 

Chapter  4  should  not  only  assume  that  all  new 
growth  will  be  concentrated  either  within  or  adja- 
cent to  existing  communities,  but  should  also  con- 
sider scattered  growth  patterns,  in  a  specific 
manner. 

Response 

The  impacts  of  scattered  growth  patterns  have 
been  discussed  further  in  the  FES  (volume  1,  chap- 
ter 4,  Socioeconomic  Conditions). 

69.  Comment  (by  Commenter  16A) 

The  ES  should  present  data  in  a  consistent 
manner.  This  section  of  chapter  4  contains  charts 
and   graphs  which  either  focus  on  three  or  four 
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counties,  depending  upon  the  subject  matter  pre- 
sented. If  only  three  counties  are  primarily  impact- 
ed then  only  three  counties  should  be  analyzed. 

Response 

Discussion  of  socioeconomic  impacts  has  been 
limited  to  counties  impacted  by  the  proposed  ac- 
tions in  the  FES  (chapter  4,  volume  1). 

70.  Comment  (by  Commenter  16A) 

The  validity  of  using  the  Colorado  Population 
and  Employment  Model  (CPEIO)  to  similate  activ- 
ity in  a  relatively  low  population  region  that  is 
characteristically  rural  is  questioned. 

Response 

A  different  model  was  used  for  the  FES.  It  has 
been  used  in  the  past  for  population  projections  in 
the  ES  area.  This  model  is  discussed  in  volume  3. 

71.  Comment  (by  Commenter  i6A) 

An  assumption  made  in  the  use  of  the  CPEIO  is 
that  survival  and  fertility  rates  for  the  projected 
population  group  will  be  the  same  as  the  rates 
observed  in  the  resident  base  population  group. 
Using  Delta  County  as  an  example,  the  validity  of 
this  assumption  is  questioned. 

Response 

The  model  used  in  the  FES  uses  different  surviv- 
al and  fertility  rates  for  the  in-migrating  population 
and  the  general  population. 

72.  Comment  (by  Commenter  i6A) 

Manipulation  of  the  reported  estimates  of  direct 
plus  indirect  and  induced  income  in  each  of  the  site 
specific  sections  yields  a  consistent  multiplier  of 
1.52.  It  should  be  noted  that  this  is  precisely  identi- 
cal to  the  equivalent  estimate  (Type  II  income  mul- 
tiplier) Gray,  McKean,  and  Weber  made  for  under- 
ground mined  coal  in  Northwestern  Colorado.  Un- 
fortunately, the  draft  environmental  statement  does 
not  document  the  methodology  (or  source)  for  this 
estimate  so  further  comment  is  not  possible. 

Response 

Income  multipliers  used  were  those  developed 
by  the  Gray,  McKean,  and  Weber  model.  The 
FES  text  has  been  changed  to  note  this. 

73.  Comment  (by  Commenter  16A) 

Page  143  (DES)  should  contain  a  map  locating 
counties,  cities,  and  towns  in  relationship  to  the  six 
site  specifics.  This  map  should  also  identify  those 
counties  and  communities  which  will  have  to 
absorb  the  greatest  amount  of  impact. 
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Response 

Map  1  in  volume  3  shows  sites  of  the  six  pro- 
posed projects  and  the  towns  of  the  region. 

74.  Comment  (by  Commenter  i6A) 

Page  151  (DES)  Delta  County;  also  page  160, 
Education:  Somewhere  the  new  sales  tax  for  edu- 
cation should  be  acknowledged. 

Response 

A  telephone  conversation  with  Mr.  Kreutz  of 
School  District  50  indicated  that  there  has  been  no 
sales  tax  imposed  in  the  district  to  support  educa- 
tion. 

75.  Comment  (by  Commenter  i6A) 

Page  163  (DES),  table  R2-31:  Indicate  that  the 
assessed  valuation  is  for  the  1976  property  tax  year, 
and  that  retail  sales  are  for  fiscal  year-end  30  June 
1976.  Also,  "retail  sales"  is  a  deceptive  base  when 
the  concern  is  revenue  capability  via  a  sales  tax. 
This  is  because  of  the  relatively  high  rate  of 
exempt  sales  in  certain  of  the  counties,  e.g.,  ap- 
proximately thirty  percent  in  Delta  County. 

Response 

Sales  tax  revenues  have  been  adjusted  to  reflect 
"exempt  sales"  (FES,  volume  1,  chapter  2,  Socio- 
economic Conditions). 

76.  Comment  (by  Commenter  16A) 

Page  164  (DES),  table  R2-32:  Remarks  would  be 
equivalent  to  those  for  table  R2-31.  Also  Hotchkiss 
instituted  a  one  per  cent  sales  tax  on  1  July  1977. 

Response 

Text  revised  (FES,  volume  1,  chapter  2,  Socio- 
economic Conditions). 

77.  Comment  (by  Commenter  i6A) 

Page  167  (DES),  table  R2-35:  Aren't  these  fig- 
ures for  dwelling  unit  starts  instead  of  housing 
starts? 

Response 

These  are  housing  starts  as  defined  by  the  Colo- 
rado Division  of  Housing. 

78.  Comment  (by  Commenter  16A) 

Page  168,  table  R-36:  Needs  source  documenta- 
tion. Also  these  figures  on  ADA  do  not  correspond 
with  the  values  reported  in  the  Colorado  Depart- 
ment of  Education's  Revenues  and  Expenditures  and 
Transportation  Data:  Colorado  School  District 
(annual). 
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Response 

The  figures  come  from  the  Colorado  Depart- 
ment of  Education  Pupil  Membership  and  Related 
Information,  Fall  1976. 

79.  Comment  (by  Commenter  i6A) 

Page  170  (DES):  Table  R2-38  should  present 
data  in  a  more  consistent  manner  under  "Percent  of 
Design  Capacity  Now  in  Use." 

Response 

Data  show  where  there  is  existing  excess  capac- 
ity in  the  school  systems. 

80.  Comment  (by  Commenter  16A) 

Page  277:  Table  R4-19  has  presented  capital  and 
operating  costs  but  should  also  present  maintenance 
costs,  where  applicable. 

Response 

Text  revised  (FES,  volume  1,  chapter  4,  Socio- 
economic Conditions). 

81.  Comment  (BY  Commenter  i6a) 

Page  288  (DES),  table  R4-27:  On  page  263,  table 
T2-31,  the  January  1,  1977,  levy  is  scheduled;  why 
is  the  January  1,  1976,  levy  scheduled  on  page  288? 
This  is  a  critical  point  because  of  reassessments  and 
levy  charges  in  more  recent  years. 

Response 

These  are  both  1976  mill  levies.  Table  R4-27,  as 
noted  in  the  text,  does  not  include  the  average 
municipal  mill  levy  that  is  included  in  table  R2-31. 

82.  Comment  (BY  Commenter  64) 

While  this  study  shows  clearly  the  adverse 
impact  of  a  growing  economic  activity  on  our  pop- 
ulation of  retired  persons,  it  does  not  show  the 
adverse  impact  of  higher  wages  on  agriculture,  mu- 
nicipalities, county  government,  and  the  school  dis- 
trict. Such  adverse  impact  does  exist.  No  one  re- 
grets or  objects  to  higher  wages  for  workers,  but 
higher  paying  mining  jobs  do  draw  workers  from 
those  employers  unable  to  meet  mining  wage 
scales. 

Response 

Text  revised  (FES,  volume  1,  chapter  4,  Socio- 
economic Conditions). 

83.  Comment  (by  Commenter  76) 

Page  268  (DES):  A  statement  is  made  that  "in- 
creased coal  development  is  expected  to  have  the 
most  profound  effect  upon  the  existing  life  of  Delta 
County.  The  rate  of  population  growth  will  almost 
double  in  that  County  as  a  result  of  the  cumulative 
level  of  development.  .  ."  It  should  be  emphasized 


in  the  Environmental  Impact  Statement  that  this 
cumulative  level  of  development  is  the  major  cause 
of  concern  for  Delta  County  and  indeed  expected 
development  associated  with  the  Mt.  Gunnison  No. 
1  Mine  will  be  less  than  20  percent  of  the  expected 
increase  in  population  by  1990.  Similar  discrepan- 
cies exist  on  pages  279  and  293. 

Response 

New   population   projections  have  changed   the 

ARCO    impact    analysis.     See  FES,    volume    2, 

ARCO  site-specific,  chapter  4,  Socioeconomic 
Conditions. 

84.  Comment  (by  Commenter  76) 

Page  283  (DES):  In  the  discussion  on  education, 
the  statement  is  made  "The  Delta  County  School 
District  50  (J)  capital  requirements  due  to  proposed 
action  alone  represent  about  37  percent  of  the  Dis- 
trict's present  bonding  capacity  and  19  percent  of 
the  projected  bonding  capacity."  It  is  unclear  why 
the  proposed  action  has  such  a  profound  impact  on 
the  capital  requirement  needs  of  School  District  50 
(J)  when  population  increase,  not  base  population, 
is  less  than  20  percent  and  the  proportion  of  the 
population  directly  associated  with  the  Mt.  Gunni- 
son No.  1  Mine  will  be  less  than  20  percent  of  the 
county's  population. 

Response 

See  response  to  Socioeconomic  Conditions  Com- 
ment 83  above. 

85.  Comment  (by  Commenter  76) 

Pages  293,  299,  521  (DES):  There  are  discrepan- 
cies in  the  discussion  of  tax  benefits  to  Delta 
County  due  to  the  Mt.  Gunnison  No.  1  Mine. 

Response 

Text  revised  (FES,  volume  2,  ARCO  site-specif- 
ic, chapter  4,  Socioeconomic  Conditions). 

86.  Comment  (BY  Commenter  76) 

Page  339  (DES),  table  R8-10:  It  is  unclear  how 
the  influx  of  non-coal-related  people  into  Delta 
County  will  lower  the  unemployment  rate  to  3 
percent  from  its  current  high  level  of  above  seven 
percent  as  shown  in  table  R2-43.  It  is  our  opinion 
that  only  the  influx  of  employment-creating  jobs 
will  reduce  the  unemployment  to  such  low  levels. 

Response 

Estimates  of  future  unemployment  rates  were 
made  by  the  model  used  in  the  DES.  These  were 
not  made  in  the  FES  as  it  was  felt  that  such  esti- 
mates were  not  valid. 
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87.  Comment  (by  Commenter  6) 

Principal  noise-related  impacts  anticipated  as  a 
result  of  the  proposed  actions  fall  into  two  catego- 
ries, both  of  which  must  be  addressed  in  the  envi- 
ronmental statement.  The  firsj^-of  these  categories  is 
the  degradation  of  the  sound  environment  in  re- 
gions that  are  typically  extremely  quiet  in  compari- 
son to  urban  areas.  The  second  category  of  impacts 
encompasses  the  noise  level  increases  associated 
with  effects  on  human  health  and  welfare  (e.g. 
hearing,  speech,  sleep,  etc.).  We  expect  that  both 
categories  of  impacts  can  be  anticipated  from  con- 
struction and  mining  equipment  as  well  as  from 
increased  traffic  (e.g.,  coal  hauling  trucks  and  unit 
trains)  and  from  population  growth  and  develop- 
ment induced  by  energy  development  activities. 

Response 

During  the  initial  construction  phase,  there 
would  be  noise  levels  which  may  be  considered 
undesirable.  However,  once  the  mines  are  in  oper- 
ation noise  would  be  moderated.  For  example,  at 
the  Roadside  Mine  near  Cameo,  a  noise  survey 
taken  at  a  point  half  way  between  the  main  gate  to 
the  mine  and  Interstate  70  showed  an  equivalent 
noise  level  (Le?)  of  65  decibels  (dBA).  The  princi- 
pal source  of  noise  at  this  location  was  the  mine 
ventilating  system. 

Insofar  as  impact  on  residences  is  concerned 
there  would  be  an  increase  in  noise  levels  produced 
by  increased  vehicular  and  train  traffic  as  well  as 
noises  associated  with  an  increase  in  population. 
With  the  exception  of  the  Cottonwood  Creek 
mines,  all  of  the  proposed  mines  are  located  far 
enough  away  from  homes  so  as  to  produce  levels 
below  50  dBA.  As  an  example,  a  noise  survey  was 
made  at  the  residence  closest  to  the  Roadside 
Mine,  approximately  1  mile  distant.  The  sound  of 
the  ventilation  system  of  the  mine  was  not  audible 
while  noise  levels  were  above  48  dBA.  (The  Leq  at 
this  location  was  57  dBA,  due  primarily  to  vehicu- 
lar traffic  on  Interstate  70.) 


Near  the  Cottonwood  Creek  mines  there  is  a 
group  of  about  20  homes  that  probably  would  be 
within  the  audible  range  of  the  mine.  It  is  estimated 
that  hfq  at  any  of  these  homes  would  not  exceed  55 
dBA,  insofar  as  mine  operation  noises  are  con- 
cerned. This  assumes  that  the  access  to  the  mines 
would  not  be  through  the  residential  area. 

See  Noise  under  Socioeconomic  Conditions 
throughout  the  FES. 

88.  Comment  (by  Commenter  6) 

EPA  has  recommended  that  your  agency  follow 
the  guidelines  for  noise  impact  analysis  contained 
in  the  report  of  the  Committee  on  Hearing  and 
Bioacoustics  and  Biomechanics.  Furthermore,  we 
have  suggested  that  the  noise  analysis  use  13-hour 
sound  measuring  devices  capable  of  providing  a 
wide  range  of  sound  descriptors  that  are  useful  in 
describing  the  sound  environment  and  assessing 
noise  impact. 

Response 

Noise  surveys  have  been  conducted  at  locations 
of  possible  concern  using  equipment  capable  of 
analyzing  sound  levels  over  a  24-hour  time  period. 
See  Socioeconomic  Conditions:  Noise  (FES,  vol- 
umes 1  and  2).  The  Guidelines  for  Preparing  Envi- 
ronmental Impact  Statements  on  Noise  is  being  used 
as  a  reference  in  the  analysis  of  potential  noise 
impacts. 
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APPENDIX  A 


APPENDIX  A 


DESCRIPTION  OF  AMBIENT  AIR  QUALITY  MODELING 


The  general  methodology  used  to  estimate  the  magnitude 
of  air  quality  impact  from  a  mine  is  to  identify  all  the 
sources  of  air  pollution  emissions  that  will  be  at  the  mine, 
quantify  the  emissions  from  each  source,  locate  where  the 
emissions  will  occur  and  where  it  is  desired  to  know  the  air 
pollution  concentrations  resulting  from  the  emissions,  and 
finally  use  an  appropriate  atmospheric  dispersion  model  to 
predict  the  concentrations  at  each  of  the  selected  locations, 

Different  dispersion  models  are  needed  to  predict 
average  concentrations  and  maximum  concentrations  that  will 
result  from  the  mining  emissions.   The  Climatological 
Dispersion  Model  (CDM)  was  selected  to  predict  annual  aver- 
age concentrations  and  a  description  of  CDM  is  presented  in 
Section  1.   A  short-term  canyon  model  was  developed  to 
predict  maximum  concentrations  and  the  model  is  discussed  in 
Section  3. 
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SECTION  1 

DESCRIPTION  OF  CLIMATOLOGICAL 
DISPERSION  MODEL 
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The  Climato logical  Dispersion  Model  (CDM)  was  developed 
for  use  in  areas  with  relatively  noncomplex  terrain  such  as 
may  be  found  in  most  urban  areas.   Pollutants  are  assumed  to 
emanate  from  either  a  stack  (point  source)  or  uniformly  from 
a  square  area  (area  source) . 

The  model  requires  input  of:   source  locations;  source 
emission  rates;  emission  heights;  locations  where  ground  level 
pollutant  concentrations  are  desired;  and  frequency  of 
occurrence  of  16  wind  directions,  6  wind  speeds,  and  6 
atmospheric  stability  classes.   As  well  as  allowing  for 
multiple  meteorological  conditions,  the  model  also  allows 
for  the  examination  of  multiple  sources. 

The  fundamental  equation  used  in  CDM  is  the  Gaussian 
plume  equation  which  estimates  ground  level  pollutant  con- 
centrations : 


X  (0,0, z;H)  =  -^ 


Q 


O        O        \1 


exp 


^1 
2 


exp 


-1  /z+H\  2 
2 


,  where 


exp 


-1  /z-H 
2 


(eq.l) 


X  (0,0,z;H)  =  ground  level  pollutant  concentration  at  a 
receptor  located  at  coordinates  (0,0,z), 
from  a  source  at  height  H 

Q  =  source  strength 

a   =  standard  deviation  of  horizontal  plume 
^   dispersion 

a   =  standard  deviation  of  vertical  plume 
dispersion 

y  =  wind  speed 
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The  model  performs  multiple  applications  and  spatially 
integrated  forms  of  equation  1.   The  resulting  concentra- 
tions are  those  expected  for  any  one  of  the  six  stability 
classes  specified  by  Turner   (Turner,  1970) .   This  procedure 
is  then  repeated  to  determine  the  partial  contributions  due 
to  each  of  the  remaining  stability  classes,  wind  directions, 
and  wind  speeds.   Table  A-1  presents  a  guideline  for  deter- 
mination of  stability  class. 

Table  A-1.   KEY  TO  STABILITY  CLASS^  SYSTEM 


Day                 Night 

Surface 

>4/8 

winds. 

Incoming  solar  radiation 

Thin  overcast  or 
£3/8  cloud  cover" 

cloud 

m/sec 

Strong   Moderate   Slight 

cover 

<2 

A        A-B        B 

_ 

_ 

2-3 

A-B        B         C 

F 

E 

3-5 

B        B-C        C 

E 

D 

5-6 

C        C-D        D 

D 

D 

>6 

C         D         D 

D 

D 

A  =  extemely  unstable 

B  =  moderately  unstable 

C  =  slightly  unstable 

D  =  neutral 

E  =  stable 

F  =  extremely  stable 

neutral  conditions  assumed  for  all  overcast  conditions 


Although  the  probability  of  all  wind  directions  is  a 
continuous  function  over  long  time  periods,  for  model  com- 
putation purposes,  discrete  wind  directions  are  specified 
with  respect  to  a  16-point  compass,  corresponding  to  22.5° 
angular  sectors.   Point  source  contributions  are  calculated 
at  receptor  locations  according  to  the  relative  effluent 
density  in  each  sector.   Thus,  the  effluent  could  be  assumed 
to  be  uniformly  distributed  in  the  horizontal  plane  within 
the  sector.   However,  this  assumption  would  result  in  dis- 
continuities in  calculated  concentrations  at  the  sector 
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boundaries  when  considering  multiple  sources.   A  more  reason- 
able distribution  is  obtained  by  using  a  linear  interpola- 
tion between  sector  centerlines.   With  this,  the  concentra- 
tion at  a  given  receptor  is  composed  of  proportional  con- 
tributions from  both  the  sector  containing  the  receptor  and 
the  nearest  adjacent  sector. 

To  simulate  concentrations  due  to  area  sources,  the 
Gaussian  plume  equation  is  modified: 


X  (0 


,0,z)    =  J  dx      J 
X     y 


|exp 


^1 
2 


z-h\2 


dy 


+  exp 


Q 

p 

-1 

2 

2tt    a      a      y    ^^ 

y    z 

p 

-1    /z+H\2" 

I 

(eq.2) 


Each  area  source  is  divided  into  a  number  of  rectangular 
elements.   The  contribution  of  each  element  of  the  area  is 
summed  in  the  integration  to  yield  a  total  concentration 
over  the  area. 

CALCULATION  OF  ANNUAL  AVERAGES 

An  estimate  of  concentration  due  to  each  source  is 
obtained  for  each  receptor  by  calculating  the  contribution 
for  each  individual  wind  speed  class,  wind  direction,  and 
stability  class.   The  annual  average  concentration  due  to 
all  sources  is  then  obtained  by  summing  all  concentrations 
and  weighting  each  one  according  to  its  frequency  for  the 
particular  wind  direction,  wind  speed,  and  stability  class. 
This  process  in  mathematical  form: 

^"   j   k   1   ^(3^,1)  x(j.k,l),  where       (eq.  3) 

X  =  total  concentration  at  a  given  receptor  due  to 
all  sources 

F(j,k,l)  =  normalized  frequency  during  the  period  of 

interest  for  wind  speed  class  j,  wind  direction 
interval  k,  and  stability  class  1 
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X  (j,k,l)  =  average  ground  level  concentrations  calcu- 
lated from  equations  1  and  2  as  appropriate 


The  original  form  of  the  Gaussian  plume  equation  (eq.l) 
is  based  on  a  number  of  important  assumptions.   These  are: 


1.  The  wind  speed  and  direction  in  the  vicinity  of  a  point 
source  are  constant  throughout  the  period  of  interest. 
The  wind  speed,  however,  is  specified  as  an  increasing 
function  of  height. 

2.  When  the  effluent  enters  the  atmosphere,  the  plume  rises 
until  it  reaches  an  equilibrium  altitude.   The  plume 
centerline  height  remains  constant  at  all  downwind 
distances. 

3.  At  any  downwind  distance,  the  maximum  concentration 
occurs  at  the  plume  centerline.   The  distribution  of 
concentration  values  off  of  the  centerline  is  given 
by  the  product  of  two  Gaussian  or  bell-shaped  curves. 

4.  The  concentration  profiles  described  by  the  Gaussian 
form  are  not  instantaneous  plume  profiles.   Instead, 
they  represent  concentrations  averaged  over  a  one-hour 
period. 

5.  None  of  the  effluent  is  lost  from  the  plume.   Therefore, 
when  the  plume  intersects  the  ground  surface,  it  is 
assumed  that  all  material  is  reflected  back  above 

the  ground. 


FALLOUT  FUNCTION 

Because  this  last  assumption  is  not  consistent  with 
actual  situations,  the  basic  CDM  has  been  modified  by  PEDCo 
(MCDM)  to  include  a  fallout  function  which  simulates  the 
deposition  of  small  airborne  particles.   The  rate  of  deposi- 
tion is  best  described  numerically  in  terms  of  a  source 
depletion  factor  (Q  /Q  ) ,  the  ratio  between  the  apparent 
emission  rate  (Q  )  at  a  distance  x  downwind  and  the  initial 
emission  rate  (Q  ) .   This  ratio  is  specific  to  a  given  wind 
speed  and  particle  settling  velocity.   Theoretical  depletion 
factors  for  a  wind  speed  of  5  m/sec  and  a  particle  settling 
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velocity  of  5  cm/sec  are  shown  graphically  for  different 
stability  classes  in  Figure  A-1. 

Emission  factors  developed  on  the  basis  of  initial 
emission  rates  (Q  )  require  the  use  of  a  fallout  function 
when  they  are  subsequently  applied  in  modeling  air  quality 
impact.   This  fallout  function  has  been  incorporated  into 
CDM  as  follows; 


Q-  =  exp  - 

^O 


av^  x^ 
d 


,  where  (eq.4 ) 


a,b  =  constants  which  are  functions  of  stability 
class 

V,  =  settling  velocity,  cm/sec 

X  =  downwind  distance,  m 

y  =  wind  speed,  m/sec 

Constants  for  each  stability  class  were  obtained  by 
curve  fitting  to  approximate  the  curves  shown  in  Figure  A-1 
The  resulting  values  are  summarized  below: 


Stabil 

ity 

class 

a 

b 

A 

0.120 

0.14 

B 

0.135 

0.15 

C 

0.183 

0.18 

D 

0.115 

0.30 

E 

0.160 

0.30 

F 

0.114 

0.40 

The  source  depletion  factor  is  incorporated  into  the  calcula- 
tion of  each  source  contribution  prior  to  the  summing  of 
total  concentrations.   The  final  output  from  the  model  is 
given  as  an  annual  average  concentration  at  each  specific 
receptor  as  a  result  of  contributions  from  all  sources. 
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T 1 r 


X 


3  5  10 

Downwind  distance,    km 

Source:      Meteorology  and  Atomic  Energy.      U.S.    Atomic   Energy  Commission,    Oak 
Ridge,    Tennessee.      Publication  Number   TID-24190.      July   1968. 

Figure   A-1.       Source   depletion    factors    by    stability   class    for 
ground    level    sources. 
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SECTION  2 


GRAND  JUNCTION  STAR  DATA 
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SECTION  3 


DESCRIPTION  OF  CANYON  MODEL 
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The  short-term  canyon  model  was  developed  from  the 
standard  Gaussian  plume  model  to  take  into  consideration  the 
extreme  terrain  complexity  in  a  canyon  or  narrow,  steep- 
walled  valley.   The  model  assumes  Gaussian  plume  dispersion 
from  point  sources  within  the  canyon  boundaries.   Sources 
which  would  normally  be  area  sources  are  treated  as  a  point 
concentrated  at  the  centroid  of  the  area.   One-hour  maximum 
ground  level  pollutant  concentrations  at  receptors  located 
along  the  canyon  centerline  are  calculated  as  a  function  of 
horizontal  and  vertical  dispersion,  a  single  average  wind 
speed,  and  a  single  atmospheric  stability  class.   This 
calculation  is  repeated  for  grouped  hourly  time  periods  that 
can  be  represented  with  an  average  wind  speed,  constant  wind 
direction  up  or  down  the  canyon,  and  single  stability  class 
for  the  24-hour  period  for  which  modeling  takes  place. 

The  unique  feature  of  the  canyon  model  is  that  it 
considers  reflection  of  the  plume  off  of  the  restricting 
canyon  walls  and  back  toward  the  canyon  centerline  rather 
than  unrestricted  horizontal  dispersion  which  would  occur  in 
flatter  terrain.   This  reflection  and  its  subsequent  effect 
on  downwind  concentrations  is  a  function  of  the  distance 
from  the  source  to  each  of  the  canyon  walls  and  horizontal 
plume  dispersion,  which  itself  is  a  function  of  downwind 
distance  and  stability  class.   Equations  5,  6,  and  7  show 
the  interrelation  between  these  variables  in  their  effect 
upon  plume  reflection: 
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a  =  f(x,Pm),  where  (eq.5) 

a      =  standard  deviation  of  horizontal  plume 
^   dispersion 

X  =  downwind  distance 

Pm  =  Pasquill  stability  class 

Factor  to  account  (eq. 6) 

for  reflection 
from  one  canyon 


wall  =  exp 


^  (^^  ''  ^^^^^ 


1- 


y  =  perpendicular  distance  from  source  to 
canyon  centerline 

a   =  standard  deviation  of  horizontal  plume 
•^    dispersion 

B  =  perpendicular  distance  from  canyon  center- 
line  to  restricting  canyon  wall  along  the 
negative  y-axis 

Factor  to  account  (eq.7) 

for  reflection 
from  other 


canyon  wall    =  exp 


-1  fy+2C  '^ 


2    \    a 
Y 


where 


y  =  perpendicular  distance  from  source  to  canyon 
centerline 

a      =  standard  deviation  of  horizontal  plume 
^   dispersion 

C  =  perpendicular  distance  from  canyon  center- 
line  to  restricting  canyon  wall  along  the 
positive  y-axis 

* 

These  parameters  are  measured  at  the  source  rather  than  at 
the  receptor. 


The  model  does  not  take  into  account  any  vertical  plume 
reflection  due  to  a  mixing  height  lid;  however,  total  vertical 
reflection  from  the  ground  is  considered  as  in  other  Gaussian 
models. 
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The  dispersion  equation  to  predict  one-hour  maximum 
concentrations,  including  impact  from  plume  reflection,  is 


X  (x,y,0;H)  = 


Q 


exp 


2  I  a 

\  y 


■n    o      o      \i 
y   z  ^ 

2 


+  exp 


exp 


.^  Cv)  J 


X  (x,y,0;H)  =  maximum  1-hour  concentration  at  a  receptor 

located  at  coordinates  x,y,0  downwind  from  a 
source  of  height  H,  ug/m-^ 

Q  =  source  emission  rate,  g/sec 

o      =   standard  deviation  of  horizontal  plume 

y   J  •    • 

•^    dispersion,  m 

0     =   standard  deviation  of  vertical  plume 
z    -, .      . 

dispersion,  m 

y  =  wind  speed,  m/sec 

H  =  source  height,  m 

x  =  downwind  distance  from  source,  m 

y  =  perpendicular  distance  from  source  to 
canyon  centerline,  m 

B  =  perpendicular  distance  from  canyon  centerline 
to  restricting  canyon  wall  along  the  negative 
y-axis,*  m 

C  =  perpendicular  distance  from  canyon  centerline 
to  restricting  canyon  wall  along  the  positive 
y-axis,*  m 

*  These  parameters  are  measured  at  the  source,  rather  than  at 
the  receptor. 


Figure  A-2  presents  various  parameters  used  in  the 
model.   In  order  to  compensate  for  increased  a   values  due 
to  wind  direction  meander  and  decreased  concentration  for  long 
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Figure  A-2.   Canyon-related  parameters  for  24-hour  model 
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time  periods,  the  predicted  one-hour  maximum  concentrations 
are  reduced  by  a  1/5  power  law  which  assumes  a  direct  pro- 
portionality between  concentration  and  time  to  an  exponent 
as: 

t    0.2 

Xg  =  X]^   :^     /  where  (eq.9) 

s 

X   =  desired  concentration  estimate  for  the  time 

interval  t 
s 

X,  =  concentration  estimate  for  a  shorter  time 

interval  t,  (1-hour) 
k 

The  resulting  concentrations  are  then  weighted  according 
to  the  persistence  of  each  stability  class  and  averaged  over 
the  entire  24-hour  period  to  yield  a  maximum  24-hour  con- 
centration from  each  individual  source.   Then  source  con- 
tributions are  summed  to  give  a  total  concentration  at  each 
downwind  receptor.   The  example  below  shows  the  reduction 
and  averaging  process  for  a  simple  case, 

EXAMPLE 

Three  sources  are  emitting  particulate  matter  upwind 

from  a  given  receptor.   Stability  class  B  and  a  3.5  m/sec 

wind  speed  have  persisted  for  10  hours,  while  the  remaining 

14  hours  of  the  24-hour  period  have  been  E  stability  with  a 

2.3  m/sec  wind  speed.   The  wind  direction  remained  parallel 

to  the  canyon  centerline  for  the  entire  period.   The  canyon 

model  has  predicted  maximum  one-hour  concentrations  of  3.6, 

3 
2.1,  and  1.8  ug/m  at  the  receptor  for  sources  1,  2,  and  3, 

respectively  for  B  stability,  and  values  of  8.5,  5.0,  and 

3 
2.7  ug/m   for  E  stability.   These  concentrations  must  now  be 

reduced  by  the  1/5  power  law  and  converted  to  24-hour  max- 
imum concentrations. 
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Using  equation  9  to  reduce  predicted  concentrations 
from  source  No.  1  for  B  stability: 


3 
Xg  =  3.6  ug/m 

3 
Xg  =  2.3  ug/m 


(1-hour  \ 
10-hour  j 


0.2 


Doing  the  same  for  E  stability: 

3 

I 

3 


Xg  =  8.5  ug/m~ 


(1-hour  \ 
14-hour  J 


0.2 


Xg  =  5.0  ug/m~ 


This  process  is  then  repeated  for  the  other  two  sources, 
yielding: 

Source    Stability   Predicted  1-hour    Reduced  1-hour 


B 

3.6 

2.3 

1 

E 

8.5 

5.0 

B 

2.1 

1.3 

2 

E 

5.0 

3.0 

B 

1.8 

1.1 

3 

E 

2.7 

1.6 

The  reduced  one-hour  concentrations  are  then  weighted 
according  to  persistence  of  stability  class  and  averaged 
over  the  24-hour  period.   Averaging  concentrations  from 
source  No.  1  yields: 

24-hour  T                                                    ^ 

max   from  2.3   ug/m      x   10-hour   +    5.0   ug/m     x   14-hour        _    _         ,3 

source  =   ^ 24-hour ^ =   ^'^   """^M 

No.    1 
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This  process  is  then  repeated  for  the  other  sources  yielding: 

3 

Source  Maximum  24-hour,  ug/m 

1  3.9 

2  2.3 

3  1.4 

The  total  24-hour  maximum  concentration  at  the  receptor 
is  the  sum  of  the  concentrations  from  each  source;  thus: 

3.9  +  2.3  +  1.4  =  7.6  ug/m^^ 

This  procedure  is  carried  out  for  each  receptor  in  the 
network,  giving  a  profile  of  pollutant  concentrations  along 
the  canyon. 

Worst-case  meteorological  input  data  are  found  by 
analyzing  local  meteorological  data  for  the  area  to  find  a 
24-hour  period  with  a  fairly  constant  wind  direction  and  a 
low  wind  speed.   With  relatively  minor  direction  fluctuations, 
it  can  be  assumed  that  the  winds  remain  parallel  to  the 
canyon  centerline  for  the  entire  period  due  to  the  directional 
dependance  on  terrain.   It  is  suggested  that  modeling  be 
done  for  both  a  24-hour  up  canyon  and  a  24 -hour  down  canyon 
wind  direction  in  order  to  determine  which  would  yield  the 
highest  concentrations. 

All  receptors  must  be  placed  along  the  canyon  center- 
line  because  of  the  horizontal  reflection  equations  and 
because  of  mechanical  effects  near  the  canyon  walls  which 
are  not  considered  by  the  model. 

A  "snaking"  canyon  can  be  considered  straight,  assuming 
that  the  winds  in  the  canyon  will  be  channeled  by  the  re- 
stricting walls.   Under  this  assumption,  downwind  distances 
must  always  be  measured  along  the  canyon  centerline. 
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For  receptors  less  than  one  canyon-width  distance  down- 
wind from  a  given  source,  no  impact  from  horizontal  plume 
reflection  will  take  place.   In  a  situation  like  this,  the 
predicted  concentration  is  calculated  in  the  same  manner  as 
in  the  standard  Gaussian  point  source  model. 
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APPENDIX  B 


APPENDIX  B 
Air  Quality  Analysis  Methodologies 


Air  quality  predictions  are  based  on  atmospheric  dispersion  modeling 
analyses  using  pollutant  source  emissions  within  and  adjacent  to  the  ES 
region.   In  order  to  accurately  determine  the  effect  on  air  quality  of  a 
certain  action,  it  is  necessary  to  quantify  the  emissions  of  the  pollutants 
released  to  the  atmosphere  by  that  action.   These  emissions  are  used  as  input 
data  to  the  computerized  atmospheric  dispersion  model.  The  model  is  exer- 
cised to  calculate  the  change  in  ambient  pollutant  concentrations  at  speci- 
fied receptor  points  around  the  source. 

Emissions 

Emissions  from  four  types  of  sources  were  quantified  to  determine  the 
air  quality  of  the  ES  region:   coal  mines,  towns,  transportation  networks,  and 
major  point  sources.   Uranium  mines  were  not  included  in  the  analysis  because 
most  of  the  uranium  mining  activity  is  confined  to  the  Uravan  mineral  basin  in 
the  southwest  corner  of  the  ES  region.   Emissions  from  sources  in  this  area 
would  not  interact  with  any  of  the  coal-related  actions.   Two  oil  shale  develop- 
ments which  are  located  just  outside  the  northwest  edge  of  the  ES  region  were 
excluded  for  similar  reasons. 

-The  major  pollutant  emitted  by  coal  mines  is  particulate  emissions  as 
fugitive  dust.   The  22  mines  in  the  study  region  whose  emissions  were 
quantified  consist  of  twenty  underground  and  two  strip  mines. 
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Both  existing  and  proposed  mines  were  examined  ,  Wherever  possible  indi- 
vidual operations  contributing  significant  amounts  of  particulates  ..were 
used  to  calculate  the  total  emissions  from  a  mine. 

Towns,  depending  upon  their  size,  can  also  contribute  significant 
quantities  of  a  number  of  different  pollutants.   Based  upon  population  growth 
associated  with  the  projected  development  of  the  region  (including  increased 
growth  due  to  coal  development),  emission  estimates  were  made  for  TSP,  SO  , 
and  NO  for  major  towns  of  the  ES  region. 

Most  roads  in  the  ES  region  follow  valley  and  canyon  floors  where 

the  potential  for  effective  dispersion  of  pollutants  is  limited.   Vehicular 

emissions  of  TSP  and  NO^  which  reflect  the  impact  of  coal-related  activities 

were  calculated  from  all  major  roads  and  highways. 

Major  point  sources  include  power  plants,  oil  refineries,  oil  shale 

developments,  and  a  coal  loading  facility.   All  of  these,  with  the  exception 

of  the  loading  facility,  are  sources  of  TSP,  SO  ,  and  NO  .   The  loading 

facility  is  a  source  of  TSP  only. 

Emissions  were  calculated  for  1980,  1985,  and  1990.   Only  fugitive  dust 

emissions  were  coinputed  for  the  coal  mining  operations  because  particulate  macte 

is  the  only  pollutant  which  is  generated  in  large  enough  quantities  to  have 

a  significant  inipact  on  air  quality.   The  operations  of  an  underground  mine 

which  contribute  to  fugitive  dust  emissions  include  coal  loading,  conveying, 

transferring,  crushing,  storing,  and  hauling. 

A  variety  of  mining  lease  arrangements  are  considered  minor  federal 

actions  and  can  cover  a  variety  of  situations;  however,  the  one  encountered 

most  frequently  involves  an  existing  private  mine  which  is  exhausting  its 

current  reserves  and  must  expand  into  federal  coal  reserves  to  meet  its 
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contractual  obligations.   The  Orchard  Valley  mine  belongs  to  this  type  of 

minor  federal  action.   The  Edwards  mine  represents  another  case.   It  is  an 

existing  mine  that  is  currently  closed.   However,  the  owners  are  considering 

reopening  the  mine  by  1985  and  applying  for  a  federal  lease. 

Operations  of  underground  mines  can  be  divided  into  two  groups:   those 

that  occur  within  the  mine  itself  and  those  that  take  place  on  the  surface. 

Underground  activities  consist  of  the  actual  mining  opeiations  and  intermittent 

construction  activities.   To  insure  the  safety  of  the  miners,  these  are  rigidly 

controlled  and  therefore  are  not  a  source  of  significant  TSP  emissions.   The 

surface  activities  which  give  rise  to  most  of  the  observed  fugitive  dust 

emissions  include  coal  conveying,  crushing,  transferring,  storing,  loading, 

and  hauling. 

These  operations  are  also  used  in  strip  mining  but  additional  emissions 

arising  from  drag  lines,  blasting,  exposed  areas,  and  top  soil  removal  must 

be  included  for  a  complete  emissions  inventory. 

The  emissions  of  fugitive  dust  associated  with  construction  activities 

would  be  very  small  in  comparison  to  the  emissions  from  the  actual  mining 
operations.   Construction-related  emissions  would  be  intermittent  and  would 
not  have  a  significant  impact  on  air  quality.   Combustion  emissions  of  TSP, 
SO  ,  and  NO  from  vehicles  operating  within  the  mine  would  also  be  very 
small.   Therefore,  emissions  resulting  from  mine  construction  activities 
and  combustion  emissions  from  mine  vehicles  were  not  calculated. 

The  mines  modeled  fall  into  three  groups:   existing  mines,  major  federal 
actions, and  minor  federal  actions.  Existing  mines  are  those  which  are  currently 
extracting  coal  from  private  reserves  and  are  not  subject  to  any  federal 
action.   Major  federal  actions  consist  of  proposed  large-scale  facilities 
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which  do  not  meet  federal  short-term  leasing  criteria.   In  contrast,  minor 
federal  actions  deal  with  existing  mines  that  do  satisfy  the  short-term 
criteria.   Major  federal  action  requires  a  site  specific  analysis,  while  minor 
federal  actions  do  not. 

Emissions  from  underground  coal  mines  were  quantified  using  the  emission 
factors  shown  in  Tables  1  and  2.   Chapters  3  and  4  (Air  Quality)  of  the 
Site  Specific  Environmental  Statements  discuss  the  use  of  these  factors  for 
quantifying  particulate  emissions  from  the  major  federal  actions.   The  emission 
factors  for  most  of  the  coal  handling  and  processing  operations  were  taken 
from  the  Colorado  Air  Pollution  Control  Division  (1978)  compilation  of  fugitive 
dust  emission  factors  for  mining  operations.   The  mine  road  emission  factors 
of  Table  2  were  collected  from  the  sources  referenced  in  this  table  and 
represent  an  attempt  to  determine  the  most  appropriate  mine  road  emission 
factors  for  the  westcentral  Colorado  ES  region. 

Data  which  are  implicitly  contained  in  the  emissions  factors  are: 
Silt  content  of  coal  -  2.6% 
Silt  content  of  gravel  roads  -  12% 
Silt  content  of  mine  facilities  -  12% 
•   Average  annual  wind  speed  -  8.2  mph 
Moisture  content  of  coal  -  4.5% 
Dry  days  per  year  -  2  75  days 

In  order  to  apply  the  road  emission  factors  of  Table  2,  it  is 
necessary  to  know  the  number  of  vehicles  and  the  number  of  miles  each  vehicle 
travels.   Travel  distances  can  be  estimated  from  Mining  and  Reclamation  (M  &  R) 
plans.   The  number  of  passenger  cars  was  calculated  by  assuming  one  automobile 
for  every  1.5  mine  employees.   Haul  trucks  were  assumed  to  have  a  capacity  of 
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Table  1 

UNCONTROLLED  EMISSION  FACTORS 
FOR  UNDERGROUND  COAL  MINES 


Operation 


Emission  Factor 


Source 


Receiving 

Primary  Crushing 

Secondary  Crushing 

Screening 

Conveying   -  Each  Section 

Transfer  Point 
Stockpile 

Load   In 

Load  Out 

Wind  Erosion 

Maintenance 


0.05  lb/ton 
0.05  lb/ton 
0.15  lb /ton 
0.15  lb /ton 
0.05  lb/ton 
0.15   lb/ton 

0.04    lb/ton 
0.05   lb/ton 
0.018   lb/ton 
0.02    lb/ton 


Colorado  Air  Pollution 
Control  Division,    1978 

Colorado  Air  Pollution 
Control  Division,    1978 

Colorado  Air  Pollution 
Control  Division,    1978 

Colorado  Air  Pollution 
Control  Division,    1978 

Colorado  Air  Pollution 
Control  Division,    1978 

Colorado  Air  Pollution 
Control  Division,  1978 

Colorado  Air  Pollution 
Control  Division,  1978 
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Table  2 

UNCONTROLLED  EMISSION  FACTORS 
FOR  MINE  ROADS 


Vehicles  -  Roads 


Factor 


Source 


Haul  trucks  on  unpaved 
roads 

Haul  trucks  on  paved 
roads 

Passenger  cars  on  paved 
roads  not  used  by  haul 
trucks 

Passenger  cars  on  paved 
roads  used  by  haul 
trucks 

Passenger  cars  on  unpaved 
roads 


13.6   Ib/VMT 

2.04   Ib/VMT 
0.012    Ib/VMT 

0.05    Ib/VMT 

3.27    Ib/VMT 


PEDCo,    1978 
PEDCo,    1978 


Midwest   Research 
Institute,    1977 


Midwest   Research 
Institute,    1977 


Colorado   Air  Pollution 
Control  Division,    19  78 
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30  tons.   In  addition,  the  number  of  working  days  per  year  was  taken  to  be 
260  (5  days/week  x  52  weeks/year). 

The  determination  of  detailed  emissions  was  hindered  by  a  lack  of  M  &  R 
plans,  particularly  for  the  existing  mines  and  associated  minor  federal  actions. 
Quite  often,  annual  production  figures  and  the  number  of  employees  were  the  only 
data  given.   For  such  mines  a  hypothetical  sequence  of  mining  operations  was 
assumed.   The  sequence  was  designed  to  represent  a  minimal  set  of  coal  handl- 
ing and  processing  operations  that  would  normally  be  associated  with  a  typical 
mine.   The  basic  operations  consist  of: 

•  transporting  coal  from  the  interior  of  the  mine  to  the  surface  , 

•  processing  the  coal  and  temporarily  storing  it  at  the  mine  site  ,  and 

•  transporting  the  coal  from  the  mine  to  the  market. 

The  most  likely  means  of  transporting  coal  from  the  interior  of  the  mine 
to  the  surface  is  a  portal  conveyor,  although  end  dump  cars  are  also  used 
Surface  processing  of  coal  includes  primary  and  secondary  crushing,  screening, 
and  washing.   Of  these,  primary  crushing  in  some  form  can  be  found  in  most 
mining  operations.   All  mines  have  some  kind  of  on-site  storage  facility 
which  may  be  in  the  form  of  a  silo,  bin,  or  storage  pile.   Besides  their 
function  as  storage  facilities,  coal  piles  play  a  dominant  role  in  assuring  a 
continuous  processing  and  shipping  sequence.   If  an  interruption  occurs  in 
crushing,  the  presence  of  a  storage  facility  guarantees  that  shipping 
sequence  can  continue.   Conversely,  if  there  is  a  break  in  the  loading 
operation  the  processed  coal  can  be  stored  until  shipping  is  resumed.   There- 
fore, the  entire  annual  coal  production  of  a  given  mine  may  pass  through  the 
storage  process  even  though  the  size  of  a  typical  storage  pile  is  generally 
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much  less  than  the  annual  production   (e.g.,  5%  of  the  total).   The  detailed 
operations  and  the  associated  uncontrolled  emissions  are  given  in  Table  3. 

This  set  of  operations  is  designed  to  act  only  as  a  guide  in  the  absence 
of  detailed  operational  data.   For  example,  information  provided  by  the  Mid- 
Continent  Coal  and  Coke  Company  (1978)  states  that  the  coal  mined  at  the  Coal 
Basin  is  very  friable  and  that  no  crushing  is  required.   Consequently,  the 
crushing  process  and  one  conveyor  were  eliminated  from  the  mining  operations. 

Many  of  the  small  mines  such  as  Ohio  Creek  //2 ,  Eastside,  and  Nu  Gap 
produce  coal  strictly  for  local  ccnsv.aiption.   Operations  such  as  conveying, 
crushing,  and  shipping  are  not  appropriate  to  such  small-scale  operations  and 
as  such  were  not  included  in  the  emission  calculations. 

A  somewhat  different  approach  was  taken  for  emissions  associated  with 
some  of  the  mines  of  the  minor  federal  actions.   These  actions  must  satisfy 
Colorado  regulations  for  control  of  fugitive  dust  emissions,  although  this 
is  not  required  of  existing  mines. 

Consequently,  the  emissions  for  a  number  of  mines  recently  permitted  by 
Colorado  were  examined  and  analyzed.   The  emissions  were  calculated  by  the 
Colorado  Air  Pollution  Control  Division  (1978)  using  their  emission  factors 
(Table  1).   A  95%  particulate  removal  efficiency  was  assumed  for  all  mining 
activities  with  the  exception  of  haul  and  access  roads.   This  analysis  pro- 
vided a  factor  of  14.0  tons/year  of  controlled  TSP  emissions  for  every  1.0 
million  tons  of  coal  mined.   This  method  of  estimating  emissions  was  reserved 
for  mines  of  the  proposed  federal  actions  whose  impacts  are  confined  primarily 
to  1985  and  1990. 
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TABLE   3 
OPERATIONS  AND  UNCONTROLLED  EMISSIONS  FROM  AN 
ASSUMED  TYPICAL  UNDERGROUND  MINE 


Portal  Conveying 

Load  out  from  portal 
conveyor  to  crusher 

Crushing 

Load  in  from  crusher 
to  storage  pile 
conveyor 

Conveying  to  storage 
pile 

Load  out  to  storage 
pile 

Storage  pile  maintenance 
and  erosion 

Loading  from  storage 
pile  for  shipping  to 
market 


0.05  lb/ton  X  Annual  Production  (tons) 

0.05  lb/ton  X  Annual  Production  (tons) 

0.05  lb/ton  X  Annual  Production  (tons) 

0.05  lb/ton  X  Annual  Production  (tons) 

0.05  lb/ton  X  Annual  Production  (tons) 

0.04  lb/ton  X  Annual  Production  (tons) 


(0.02  +  0.018)  lb/ton  x  5%  x  Annual 
Production  (tons) 

0.05  lb/ton  X  Annual  Production  (tons) 


Total 


0.342  lb/ton  x  Annual  Production  (tons) 
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Estimated  of  emissions  from  coal  hauling  and  access  roads  traffic  were 
determined  in  the  following  fashion.   All  existing  mines  were  located  on  ^h- 
minute  U.S.G.S.  topographic  maps.   The  most  likely  haul  and  access  roads 
were  then  identified,  and  the  emissions  were  estimated.   All  roads  designated 
as  "light  duty"  were  assigned  on  85%  control  efficiency  (Colorado  Air  Pollution 
Control  Division,  1978)  based  on  the  assumption  of  some  form  of  paving.   Haul 
roads  occurring  on  the  mine  site  proper  were  modeled  with  50%  controlled 
efficiency  for  particulates,  assuming  that  haul  roads  would  be  watered. 

Of  the  twenty-two  mines  modeled  only  two  are  surface:   the  Nucla  strip 

mine  and  the  Tomahawk  strip  mine.   Emission  factors  developed  by  the 

Colorado  Air  Pollution  Control  Division  (1978)  were  used  to  quantify  their 

emissions.   The  additional  factors  which  a  re  required  for  calculating  the 
surface  mine  emissions  are  listed  in  Table   4.   Information  concerning 

any  or  all  operations  of  the  Nucla  mine  is  non-existent.   Its  emissions  were, 
therefore,  determined  by  scaling  the  emissions  from  the  Tomahawk  mine  by 
the  ratio  of  their  annual  productions.   Nucla  has  a  relatively  small  annual 
coal  production  rate  of  10,000  tons,  and  its  location  in  the  far  southwestern 
comer  of  the  ES  region  precludes  any  interaction  with  other  coal  develop- 
ments.  Therefore,  any  error  introduced  by  the  scaling  process  will  have  a 
minimal  effect  on  the  regional  TSP  impacts. 
Transportation 

The  emissions  of  primary  importance  from  vehicles  in  the  study  region 
are  nitrogen  oxides  (NO  )  and  particulates.   Emissions  of  other  criteria 
pollutants  from  vehicles  in  westcentral  Colorado  are  relatively  low  in  com- 
parison to  ambient  air  quality  standards  and,  therefore,  were  not  modeled. 
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Table  4 
UNCONTROLLED  EMISSION  FACTORS  FOR  SURFACE  MINES* 


Field  Sources 


Uncontrolled  Emission  Rates 


1.  Dragline  Overburden  Removal 

2.  Scrapers 


Use  "Load-Out"  formula  below 

Use  "Unpaved  Road"  formula;  estimate 
average  haul  distance  and  speed;  multiply 
by  number  of  scrapers 

Use  "Unpaved  Road"  formula 


3.  Haul  Road  Traffic 

4.  Haul  Road  Construction/Repair   16  lb/grader  operating  hour 

5.  Shovels  and  Front  End  Loaders   Use  "Load-Out"  formula 

6.  Wind  Erosion 


Formulae: 


Use  formula  for  "Stockpile  Erosion"  or 
"Bare  Ground" 

0.3 


Unpaved  Roads:      Emission   Factor  =   EF  =    3  . 9  Z-^)  (^— V  j ")        (t|t^'    -■=A'^-lT 


(■/MT   =   Vehicle    Miles 
travelled ) 


s\/U> 


Load-In 


Load-Out 


Stockpile  Maintenance 


Stockpile  Wind  Erosion 


EF  = 

(1)" 

EF  = 

Lb /ton 


/  M  ^'^ 


[D  (?) 


EF  =      0.10   :< 


1.5 JV233 


lb/ton 


EF  = 


0.05/_£_V^V-^V— ^    lb/ton 


Exposed  Bare  Area  Erosion 


^^  ^  340C  ^5'o)(l5)(25)  ^,^^^,^y^^ 


?£ 
50" 


where:   s  =  silt  content  (coal  or 
road  surface) % 
S  =  av.  vehicle  speed  (mph) 
W  =  av.  vehicle  wt.  (tons) 
d  =  dry  days  per  year 


source 


Y  =  effective  loader  capacity  (yd^) 

K  =  activity  factor 

D  =  duration  of  storage  (days) 

f  =  %  of  time  wind  speed  exceeds  12  mph 

e  =  surface  erodibility 

M  =  surface  moisture  content  %  PE  =  Precipitation/Evaporation  Index 

U  =  mean  wind  speed  (mph) 

;   Colorado  Air  Pollution  Control  Division,  (1978) 
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Highways  in  the  study  region  were  divided  into  twenty  segments  . 
Primary  criteria  for  establishing  these  segments  were  the  availability  of  data, 
topographic  features,  significant  changes  in  orientation  and  type  of  highway. 

The  number  of  vehicles  traversing  each  of  these  segments  are  presented 
on  page  R4-9  of  Chapter  4  (Transportation)  of  the  Regional  ES  -  Technical 
Report  which  supplies  projected  traffic  flows  with  and  without  the  proposed 

actions  for  the  years  1980,  1985,  and  1990.   In  a  few  cases  where  traffic 
volume  flows  were  not  available  for  a  particular  segment  of  interest,  an 
assumption  of  flows  for  that  segment  was  made  based  upon  flows  for  adjacent 
segments. 

The  U.  S.  Environmental  Protection  Agency  (1975)  has  identified  four 
major  highway  vehicle  classes:   light  duty,  gasoline-powered  vehicles  (LDV) ; 
light  duty,  gasoline-powered  trucks  (LDT) ;  heavy  duty,  gasoline-powered 
vehicles  (HDV) ;  and  heavy  duty,  diesel-powered  vehicles  (HDD). 

Emission  factors  for  NO   for  various  years  and  operating  conditions  for 
these  classes  of  vehicles  have  been  calculated.   In  addition,  the  EPA  developed 
a  scenario  for  estimating  future  emissions  from  vehicles.   This  scenario  accounts 
for  vehicle  type,  speed,  and  ambient  and  operating  temperatures  of  the  vehicles 
(U.  S.  Environmental  Protection  Agency,  1975). 

Since  there  were  no  data  available  on  the  types  of  vehicles  that  would 
be  traveling  the  highways  in  the  area,  the  average  scenario  (U.  S.  Environ- 
mental Proteciton  Agency,  1975)  was  used.   It  assumes  the  percentage  of  travel 
by  vehicle  class  to  be  80.4%  LDV,  11.8%  LDT,  4.6%  HDV,  and  3.2%  HDD. 
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The  basic  assumptions  of  this  scenario  were  reviewed  and  judged  appli- 
cable to  the  area.   However,  it  assumes  an  average  route  speed  of  approximately 
19.5  mi/hour.   Since  NO^  emissions  increase  with  speed  and  since  this  speed 
seemed  somewhat  low  for  most  of  the  segments  considered,  the  emission  factor  was 
adjusted.   A  correction  factor  of  1.27  was  determined  (U.  S.  Environmental 
Protection  Agency,  1973)  assuming  average  route  speed  of  40  mi/hour. 

The  NO^  emission  rates  calculated  for  the  study  region  vehicles  in  pounds 
;er  vehicle-mile  are  .01  for  1980,  .0067  for  1985,  and  .0056  for  1990.   These 
.•alues,  when  multiplied  by  the  traffic  volumes  reported  in  Chapter  4  (Trans- 
portation) of  the  Regional  ES  -  Technical  Report,  yield  total  NO^  emissions 

(lbs/day)  for  each  mile  of  road. 

Most  of  the  TSP  emissions  result  from  re-suspension  of  roadside  dust  by 

vehicle-generated  wind  and  tires  rather  than  from  combustion.   Therefore, 
emission  rates  depend  almost  entirely  upon  the  volume  of  traffic  and  the 
speed.   A  factor  of  0.012  pounds  per  vehicle-mile  was  used  for  all  years 
(Midwest  Research  Institute,  1977). 

Railroads  serve  existing  coal  mines  in  westcentral  Colorado,  primarily 
transporting  coal  to  eastern  Colorado  and  beyond.   The  number  of  unit  trains 
is  expected  to  increase  by  1980,  1985,  and  1990  iii  order  to  move  coal  from 
the  mines  of  the  proposed  actions  to  the  expected  markets.   Construction 
of  trailroad  lines  and  operation  of  unit  trains  along  existing  and  pro- 
posed track  will  continue  to  produce  fugitive  dust  emissions.   However, 
fugitive  dust  emissions  from  the  construction  of  these  lines  should  be  small 
and  have  no  significant  effect  on  regional  TSP  concentrations.   In  addition, 
emissions  from  trains  would  be  intermittent  and  the  impact  is  expected  to  be 
site-specific.   Hence,  no  significant  regional  impact  is  likely. 
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Towns 

Emissions  from  major  towns  and  cities  within  the  study  region  were  cal- 
culated using  population  growth  estimates.   Current  emissions  of  total  sus- 
pended particulates  (TSP)  ,  sulfur  oxides  (SO^) ,  and  nitrogen  oxides  (NO^)  for 
Delta,  Garfield,  Gunnison,  Mesa,  Montrose,  Ouray,  Pitkin  Counties  were  taken 
from  the  National  Emissions  Data  System  (NEDS)  Inventory  for  1977  (U.  S. 
Environmental  Protection  Agency,  1978) .   Emissions  of  each  pollutant  for 
towns  for  1977  were  determined  by  using  1975  or  1977  population  estimates.   The 
emissions  were  calculated  as  the  ratio  of  the  town  population  to  the  county- 
wide  population  multiplied  by  the  total  area  source  emissions  of  each  pollutant 
for  the  county.   Emissions  for  1980,  1985,  and  1990  for  each  pollutant  were 
then  estimated  by  multiplying  the  1977  town  emissions  by  the  ratio  of  the 
projected  town  population  for  the  study  years  to  the  base  year  (1975  or  1977) 
population. 

Other  Major  Sources 

Major  point  sources  of  significant  particulate,  SO  ,  and  NO  emissions 
were  modeled  to  determine  their  impact  on  ambient  air  quality  in  the  study. 
The  following  major  point  sources  were  examined  in  the  annual  average  model- 
ing effort: 

Occidental  Oil  Shale  -  Experimental  Station 
•  Anvil  Points  Oil  Shale  Facility  -  Development  Engineering,  Inc. 

Proposed  Anvil  Points  Oil  Shale  Facility 

Tosco  II  Shale  Oil  Processing  Facility  -  Parachute  Creek 

Western  Refinery  -  Gary  Operating  Company 

Cameo  Power  Plant 

Bullock  Power  Plant 

Mid-Continent  Coal  and  Coke  Loading  Facility 
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Several  major  pollutant  sources  were  not  modeled  because  their  emissions 
would  not  interact  with  emissions  related  to  the  proposed  federal  action.   A 
large  area  of  existing  uranium  and  vanadium  mines  are  located  in  and  near  the 
Paradox  Valley.   Also,  the  Colorado  Ute  Nucla  Power  Plant  is  located  in  this 
area.   Emissions  from  sources  in  this  region,  approximately  30-40  miles  south- 
west of  the  Grand  Valley,  would  not  interact  with  proposed  coal  mines  in  the 
ES  region  because  of  the  great  separation  distance  and  because  of  the  location 
of  the  Paradox  Valley  sources  in  a  dispersion  sub-area  unconnected  to  the 
part  of  the  study  region  containing  the  proposed  actions. 

Oil  shale  Tracts  C-a  and  C-b  are  located  in  the  dispersion  sub-area  of 
the  White  River  Valley  and  emissions  from  these  major  pollutant  sources  would 
not  interact  with  emissions  from  coal-related  developments  in  the  study  region, 

Dispersion  Modeling  Techniques 

Dispersion  modeling  is  a  mathematical  tool  used  to  predict  ambient  con- 
centrations of  pollutants  resulting  from  the  emissions  of  specific  sources. 
The  model  represents  the  physical  processes  of  dispersion,  transport  by  wind, 
deposition  and  chemical  reaction.   Rates  of  all  these  processes  are  functions 
of  the  pollutant  type,  source  strength  and  the  ambient  meteorological  condi- 
tions.  The  model  is  implemented  on  a  high  speed  digital  computer,  and  cal- 
culates the  influence  of  the  dispersion  and  diffusion  mechanisms  upon  the 
volume  of  air  containing  the  pollutant  emissions  (the  dispersing  plume). 
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Basic  Models 

The  models  used  in  this  study  predict  annual  average  and  short-term 
ambient  pollutant  concentrations.   The  annual  average  model  uses  statistical 
meteorological  data  constructed  from  observations  made  at  National  Weather 
Service  Offices.   The  computation  of  concentrations  for  a  grid  of  receptors 
is  based  on  the  joint  frequency  of  wind  speed,  wind  direction  and  stability 
classes.   The  model  is  based  upon  the  steady-state  Gaussian  dispersion  equa- 
tion, modified  to  account  for  deposition  of  particulate  matter. 

Two  short-term  modeling  methods  were  used  to  predict  maximum  pollutant 
concentrations  for  averaging  periods  of  24-hour  or  less.   Predicted  annual 
average  pollutant  concentrations  were  scaled  using  statistical  techniques 
developed  by  Larsen  (1971)  to  determine  maximum  short-term  pollutant  concen- 
trations in  the  vicinity  of  towns  and  highways.   Maximum  24-hour  TSP  concen- 
trations in  the  vicinity  of  mines  were  determined  using  a  24-hour  steady-state 
Gaussian  dispersion  model  modified  to  predict  pollutant  dispersion  restricted 
within  a  valley.   This  model,  in  addition  to  treating  horizontal  constraints 
on  the  dispersing  plume  imposed  by  valley  walls,  also  accepts  the  input  of 
time-varying  meteorological  conditions  for  the  short-term  averaging  period 
examined.   Pollutant  concentrations  are  predicted  for  receptors  along  a  line 
downwind  of  the  source  or  sources. 

All  models  implemented  in  this  study  are  derived  from  the  basic  diffusion 
equation  which  describes  the  mass  flow-rate  from  a  region  of  high  concen- 
tration to  one  of  lower  concentration  (Pasquill,  1974): 

1^  =  -7uc  +  V\c  +  Q  -  D 
o  t 
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where 

c  =  pollutant  concentration 

u  =  wind  vector 

k  =  diffusivity  or  dispersion  coefficients 

Q  =  emission  rate  of  pollutant 

D  =  deposition  rate 

ox  dy       3z 
-Vuc  =  transportation  term  (wind) 
V^kc  =  diffusion  term 

The  equation  is  difficult  to  use  in  this  form.  Certain  assumptions  must 
be  made  in  order  to  develop  a  more  usable  algorithm  for  the  dispersion  model. 
The  assumptions  are: 

1.  The  rate  of  change  of  pollutant  concentration  is  zero,  i.e., 

9c   _   ^    ,        .     . 
-;;—  =  0,  for  the  averaging  time. 

at 

2.  There  is  no  vertical  component  to  the  wind. 

3.  Diffusion  only  occurs  in  the  vertical  and  horizontal  directions,  i.e., 
no  downwind  diffusion. 

4.  The  maximum  concentration  is  at  the  plume  centerline  anywhere  down- 
wind.  The  distribution  of  the  concentration  in  the  vertical  and 
horizontal  is  normal  or  Gaussian. 

5.  Wind  speed  and  direction  are  constant  for  the  time  increment  for 
when  predictions  are  made. 
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6.   Except  for  the  deposition  of  larger  size  particulates,  none  of  the 
pollutants  are  lost  from  the  plume.   When  the  plume  impacts  the 
ground  all  its  matter  is  reflected  back. 
Using  these  assumptions  a  new  form,  the  steady-state  Gaussian  formulation, 
is  developed  which  is  much  easier  to  use  but  restricted  in  applications 
(Turner,  1972).   The  standard  form  for  relating  point  source  emissions  to 
air  pollutant  concentrations  can  be  written: 

c  ={  source  emissions }{ horizontal  dispersiotiK  vertical  dispersionK  deposition; 

=  ^^w4-'i)%M^)h^  h  H)1>  -  f^  (-)i 

vhere 

c  =  pollutant  concentration  at  point  x,  y,  z 

Q  =  mass  emission  rate  (g/sec) 

u  =  wind  speed  (m/sec) 

X  =  downwind  distance  to  receptor (m) 

y  =  crosswind  distance  to  receptor  (m) 

z  =  height  of  receptor  above  ground  (m) 

H  =  height  of  plume  centerline  above  ground  (ra) 

a     =  horizontal  crosswind  dispersion  coefficient  (m) 

y 

a  =  vertical  crosswind  dispersion  coefficient  (m) 


z 


V,  =  deposition  velocity  (m/s) 
d 

a,b  =  constants  dependent  upon  atmospheric  stability 
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In  use,  the  equation  is  generalized  to  represent  the  pollutant  concentra- 
tion at  any  number  of  downwind  receptors  due  to  multiple  point  sources 
averaged  over  a  number  of  meteorological  conditions. 

Annual  Model 

The  steady-state  Gaussian  dispersion  formulation  can  be  modified  to  pre- 
dict annual  average  pollutant  concentrations.   This  model,  almost  identical 
to  the  Climatological  Dispersion  Model  (CDM)  developed  by  the  U.  S.  Environ- 
mental Protection  Agency  (Busse  and  Zimmerman,  1973),  requires  the  input  of  a 
meteorological  data  base  consisting  of  joint  frequencies  of  wind  speed,  wind 
direction  and  stability  class.   This  dispersion  equation  is  exercised  to  pre- 
dict pollutant  concentrations  for  a  rectangular  receptor  grid  for  each  of  576 
combinations  of  wind  speed,  wind  direction  and  stability  class. 

The  predicted  annual  average  concentration  is,  then,  a  weighted  average  of 
each  of  the  576  predictions  for  each  receptor.   The  weighting  factor  is 
the  frequency  of  occurrence  of  each  of  the  576  sets  of  meteorological  con- 
ditions. 

For  N  point  sources  the  equation  used  in  the  annual  model  for  calcu- 
lating the  average  concentration  Cp  is: 


N    6    6   $   k  ,5.   G  S/r  u.  P 
Cp  -  -r—  2     I    Z   


^'^n=l  i=l   m=l  "^n 
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where 

£  =  index  identifying  the  wind  speed  class 
m  =  index  identifying  stability  class 
n  =  index  identifying  source 

r  =  distance  from  receptor  to  n   source 

n  '^ 

G  .   .     ^   -     th 

n  =  emission  rate  from  n   source 

k  =  wind  sector  appropriate  to  the  n   source 

u.  =  representative  wind  speed 

p 
m  =  stability  class 

$  ( k  ,£  )  =  annual  joint  frequency  distribution 

n  m 


2  (^n'^rV  =  dispersion  function   =  ^|__^  exp  ,  i,  g-^  ) 

£  z  "  n         ^  z    ' 

If  C7  (r)  is  less  than  or  equal  to  80%  of  the  afternoon  mixing  height, 


S  (r  ,u, ,P  )  =   ^ 


n   il  m    U„  L 
where  L  is  the  mixing  height. 

The  horizontal  dispersion  coefficient,  cr  ^ ,  is  not  used  in  this  form  of 

the  annual  model.   Crosswind  or  horizontal  dispersion  is  considered  uniform 

throughout  the  22%  wind  sector,  k 

n 

A  spatially  integrated  form  of  Gaussian  plume  equation  is  used  to  allow 
simulation  of  area  sources.   The  numerical  integration  techniques  of 
Gaussian  quadrature  and  sector  averaging  are  used  for  the  two  dimensional 
integration  needed  to  calculate  an  area  source's  impact  on  air  quality. 
Emissions  are  assumed  homogeneous  over  the  entire  area  source.   The  average 
annual  concentration  C  due  to  area  sources  at  a  particular  receptor  is 
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c  =lf  f[''  %^'^     '      '    ^  W^^'K'^'i^J]^' 

A   ^   J  k=l   ^    5,=  1  m=l 

All  variables  are  the  same  as  in  the  point  source  formulation  except: 
q^(r)  =   /Q(r,«5)d«5, 

^Sector  K 
Q(r,^)  =  emission  rate  of  the  area  source  per  unit  area  and  unit  time,  and 
(6  =  angle  relative  to  polar  coordinates  centered  on  the  receptor. 

Short-Term  Models 

For  calculating  maximum  24-hour  pollutant  concentration  in  the  vicinity 

of  towns  and  highways,  statistical  methods  developed  by  Larsen  (1971)  were 
used.   Analyses  of  air  pollution  data  collected  in  urban  areas  indicate 
the  following:   pollutant  concentrations  are  log-normally  distributed  for  all 
averaging  times,  median  concentrations  are  proportional  to  averaging  times 
raised  to  an  exponent,  and  maximum  concentrations  are  inversely  proportional 
to  averaging  time  raised  to  an  exponent  (Larsen,  1971) .   These  characteristics 
were  used  to  develop  equations  for  the  standard  geometric  deviation,  geometric 
mean,  and  maximum  concentration  for  several  different  cities  in  the  U.  S. 
Correlations  between  the  standard  geometric  deviation  and  the  maximum  concen- 
tration for  different  averaging  times  were  also  developed.   These  correlations 
are  used  to  estimate  concentrations  for  different  averaging  times  based  on  a 
concentration  at  a  known  averaging  time. 

Larsen' s  statistics  may  be  used  to  predict  maximum  short-term  pollutant 
concentrations  near  towns  because  of  the  relatively  uniform  distribution 
of  different  source  types  within  the  area.   However,  a  short-term  Gaussian  dis- 
f-ersion  model  is  preferable  to  Larsen  statistics  for  predicting  maximum  polluc.-.a; 
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concentrations  in  the  vicinity  of  a  small  number  of  isolated  points  in  a  rura_ 
area.   Therefore,  maximum  24-hour  average  TSP  levels  in  the  vicinity  of  coal 
mines  in  westcentral  Colorado  were  predicted  using  a  short-term  Gaussian  model. 

The  short-term  model  is  used  to  predict  pollutant  concentrations  for 
averaging  periods  ranging  up  to  24  hours.   The  desired  averaging  period  is 
divided  into  an  integral  number  of  time  intervals.   The  specified  plant 
emissions  and  meteorological  conditions  are  assumed  constant  within  a 
time  interval,  but  can  change  from  one  interval  to  another.   For  a  given 
interval,  the  short-term  model  is  used  to  compute  the  concentrations  at 
particular  receptors,  and  the  final  concentration  for  the  desired  averaging 
time  is  computed  as  a  weighted  average  of  the  contributions  from  the 
individual  time  increments. 

Although  the  short-term  model  predicts  concentrations  for  a  number  of 
discreet  time  intervals  to  produce  a  weighted  average  concentration  for  a 
longer  period,  it  is  not  correct  to  assume  that  dispersion  conditions  are  un- 
changing during  each  time  interval.   Wind  speed,  wind  direction,  and  atmospheric 
stability  fluctuate  about  the  mean  values  of  these  parameters  which  are  input 
to  models.   Therefore,  concentrations  predicted  for  short  time  periods  (up  to 
1  hour)  are  usually  higher  than  the  average  concentration  expected  at  the  same 
receptors  for  longer  averaging  periods.   To  account  for  this  in  the  short-term 
model,  concentration  predictions  made  for  discreet  time  intervals  greater 
than  one  hour  are  scaled  down  using  an  empirically-derived  relationship 
between  short-term  maximum  pollutant  concentrations  of  different  averaging 
periods  (Turner,  1972) .   This  relationship  takes  the  form: 


S 


-.(^) 
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where 


1  =  One-hour  average  concentration 

C  =  concentration  for  averaging  period  T 

T  =  averaging  period  in  hours 

When  applied  to  the  prediction  of  pollutant  concentrations  in  narrow 
valleys,  the  steady-state  Gaussian  dispersion  formulation  is  modified  to 
simulate  two  sets  of  plume  reflection  from  the  valley  walls.   With  reflections 
included,  the  equation  takes  the  form: 


r 


N  =  2 


C  = 


2-nc  a 
y  z 


\: 


exp  —i 


'^)^  E 


N  =  1 
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c  = 
Q  = 

u  = 
x  = 

y  = 

H  - 

a     = 
y 

a    = 

z 

a,b 
B  = 


pollutant  concentration  at  point,  x,  y,  z 

mass  emission  rate  (g/sec) 

wind  speed  (m/sec) 

downwind  distance  to  receptor  (m) 

crosswind  distance  to  receptor  (m) 

height  of  plume  centerline  above  ground  (m) 

horizontal  crosswind  dispersion  coefficient  (m) 

vertical  crosswind  dispersion  coefficient  (m) 

deposition  velocity  (m/s) 
=  constants  dependent  upon  atmospheric  stability 
distance  (m)  from  the  source  to  the  valley  wall,  assuming  that 
the  source  is  located  midway  between  the  two  valley  walls. 
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Plume  Rise 

Both  the  annual  and  24-hour  models  require  a  calculation  of  plume  rise. 
As  a  plume  leaves  its  source,  its  buoyancy  or  momentum  causes  it  to  rise  until 
it  reaches  equilibrium  with  the  atmosphere.   Briggs  (1971,  1972)  formulated 
two  cases  for  plume  rise.   The  first  is  for  neutral  and  unstable  atmospheric 
conditions  and  the  second  for  stable  atmospheric  conditions.   His  research 
concluded  that  the  final  rise  occurs  at  a  downwind  distance  that  is  a  function 
of   buoyancy. 

The  formulation  for  unstable  and  neutral  conditions  is: 

Ah  =  ^^^ (3.5  X'^)  >. 

u 

where 

F  =     gv(d^/A)(T     -   T   )/T    ,    the  bouyancy    (m'*/sec^) 
o  so 

g  =  gravitational  acceleration  (m/sec  ) 

V  =  exhaust  gas  velocity  (m/sec) 
d  =  stack  diameter  (m) 

T   =  stack  gas  temperature  (  K) 
o 

T   =  ambient  temperature  (  K) 
a 

u  =  wind  speed  at  top  of  stack  (m/sec) 

X*  =  downwind  distance  at  plume  height  equilibrium  (m) 

X*  =  14F^^^  for  F  <55 

2/5 
=  3AF  '   for  F  >55 

Under  stable  conditions  Briggs  derived  the  following: 

Ah  =  2.9  (^)^/  = 
where 
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s  =  the  stability  parameter 

86 
=  8/e^  3^   (sec-) 


)   =  ambient  potential  temperature 
a 


Z  =  height  (m) 

The  potential  temperature  is  that  temperature  a  parcel  of  air  would  hav-e 
if  brought  from  its  original  temperature  and  pressure  to  a  standard  pressure 

cf  1000  mb.   Thus: 

30    ^^ 


3   A  r     o 

-  =  TT  +  10  C/Km  rise 


3Z    AZ 

99 

In  the  stable  case  -r——   is  always  positive. 

oZ 

Atmospheric  Stability  and  Dispersion  Coefficients 

The  dispersion  coefficients  (a   and  a  )  used  in  the  annual  and  short-term 

y     2 

Gaussian  models  are  empirically  determined  functions  related  to  atmospheric 
turbulence,  distance  from  the  source  and  the  length  of  the  concentration 
averaging  time. 

These  coefficients  describe  the  shape  or  spread  of  the  plume  in  the 
vertical  and  horizontal  crosswind  directions.   The  atmospheric  turbulence  is 
defined  by  the  stability  classes.   These  classes  are  determined  for  the  annual 
model  by  the  wind  speed  and  solar  radiation  during  the  day  or  wind  speed  and 
cloud  cover  during  the  night.   The  relationship  between  stability  classes  and 
surface  meteorological  conditions  is  presented  in  Table  5.   (Turner   1972.) 
The  most  unstable  class  is  A  with  F  the  most  stable.   The  neutral  class,  D, 
should  be  assumed  for  overcast  conditions  during  day  or  night. 
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Table  5 

RELATIONSHIP  BE'H^EN  STABILITY  CATEGORIES 
AND  SURFACE  METEOROLOGICAL  CONDITIONS 


Day  Night 

.  .   ins  Incoming  Solar  Radiation  Thinly  Overcast 

Speed  (at_i.Om),       S ^^  ^^^g 

Strong  Moderate   Slight  >4/8  Low  Cloud   Cloud 


Surface  Wind 
:  K 
m  sec" 


<   2  A  A-B  G 

2-3  A-B      B  C  E  F 

3-5  B  B-C  C  D  E 

5-6  C  C-D  D  D  D 

>   6  C       D  D  D  D 
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The  dispersion  coefficients  or  standard  deviations  of  pollution  concen- 
tration are  largest  in  unstable  conditions  and  smallest  in  stable  conditions. 
This  means  that  the  plume  disperses  more  rapidly  in  the  vertical  and  horizontal 
directions  during  unstable  conditions  than  during  stable  conditions.   The 
annual  model  uses  the  Pasquill-Gif f ord  dispersion  coefficients. 
Wind  Speed  Extrapolation 

Wind  speed  normally  increases  with  height.   The  data  for  wind  speed  are 
normally  collected  on  an  anemometer  10  meters  above  ground.   To  account  for 
any  increase  in  speed  when  the  pollutants  are  emitted  from  sources  higher 
than  10  m,  the  following  function  was  derived  (Busse  and  Zimmerman,  1973): 


Z  P 
u  =  u    (— ) 

Z       10    10 


where 

u  =  wind  speed  at  10  meters 

Z  =  height  of  pollutant  emission 

p  =  empirically  determined  constant  (a  function  of  stability) 


Stability 

Class 

p 

A 

.1 

B 

.15 

C 

.2 

D 

.25 

E   &   F 

.3 
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Meteorological  Inputs 

— ^ 

Necessary  meteorological  inputs  to  the  annual  model  are  the  mixing 
height,  the  ambient  temperature  and  joint  frequencies  of  occurrence  of  wind 
speed,  wind  direction,  and  stability  class.   Mixing  height  is  the  height 
above  the  ground  through  which  vertical  mixing  of  the  air  occurs.   The  mix- 
ing layer  is  established  as  the  sun  heats  the  ground  and  causes  the  air 
immediately  above  it  to  warm.   This  warm  air  is  unstable  and  begins  to  rise, 
then  cool  and  fall,  only  to  be  warmed  again.   As  the  day  proceeds,  more  and 
more  air  is  warmed  and  the  mixing  height  increases.   Pollutants  are  rapidly 
diluted  in  the  unstable  air  within  the  mixing  layer  but  cannot  rise  above 
the  mixing  layer  into  the  stable  layer.   Thus,  only  the  mixing  layer,  not  the 
entire  atmosphere,  can  dilute  the  concentration  of  the  emitted  pollutants. 

For  surface-generated  dust,  the  height  of  this  layer  is  not  very  impor- 
tant.  The  majority  of  the  dust  will  settle  out  even  at  relatively  low  mixing 
aeights  before  complete  xixing  can  occur.   It  is  much  more  important  to  consider 
nixing  height  in  the  dilution  of  gaseous  pollutants  from  elevated  smokestacks. 
Not  only  are  emissions  released  from  these  sources  at  higher  levels,  but  they 
are  also  usually  buoyant  and  rise  higher  than  the  physical  stack  height. 

For  downwind  distances  considered  in  modeling,  the  vertical  dispersion 
may  be  limited  for  a  major  portion  of  the  day  by  the  prevailing  mixing  layer. 
This  layer  typically  begins  at  ground  level  at  sunrise  and  rises  to  a  maximum 
in  the  afternoon. 
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The  height  of  the  mixing  layer  goes  through  annual  as  well  as  diurnal 
variations.   Therefore,  mean  annual  mixing  heights  for  each  stability  class 
are  calculated  (Busse  and  Zimmerman,  1973). 

Stability  Class  Mixing  Height 

A  1.5  X  HT 

B  HT 

C  HT 

D  Day  HT 

D  Night  (HT  +  HMIN)/ 2 

E  +  F  HMIN 

HT  is  the  mean  annual  afternoon  mixing  height  for  the  geographical  region 
for  which  the  modeling  is  performed  and  HMIN  is  the  mean  annual  morning  mix- 
ing height  as  defined  in  Holzworth  (1972) . 

A  joint  frequency  distribution  of  wind  speed,  wind  direction,  and 
stability  class  is  input  to  the  model.   The  distribution  includes  six 
stability  classes,  sixteen  wind  directions  and  six  wind  speeds.   The  percent 
occurrence  of  each  combination  (576  total)  is  calculated  from  hourly  weather 
observations  by  the  national  Weather  Service  from  observations  taken  during 
a  private  monitoring  program.   The  percent  occurrence  can  be  postulated  for 
areas  lacking  meteorological  data. 
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The  short-term  Gaussian  model  requires  the  input  of  average  wind  speed, 
wind  direction,  stability  class , and  temperature  for  each  time  increment 
modeled.   Data  may  be  obtained  from  National  Weather  Service  records,  other 
sources  of  meteorological  records,  or  may  be  postulated. 

Source  Inputs 

The  location  of  each  source,  its  dimensions  and  its  emissions  parameters 
must  be  input  to  the  annual  and  short-term  models.   Multiple  sources  and 
pollutants  can  be  modeled.   Table  6  describes  the  necessary  source  param- 
eters for  different  types  of  sources. 

Deposition 

In  addition  to  diffusion  and  transport,  fallout  or  deposition  of  pollu- 
tants has  been  added  to  the  model.   This  feature  takes  into  account  the 
settling  of  large  dust  particles. 

The  rate  of  fallout  or  deposition  of  particulate  matter  as  it  diffuses  down- 
wind from  its  source  is  a  function  fo  ground  level  concentration  and  settling 
velocity.   The  settling  velocity  results  from  a  balance  between  the  aerodynamic 
drag  (particle  bouyancy)  and  the  earth's  gravitational  force.   Thus  particle  size 
and  density  have  an  influence  on  settling  velocities.   The  average  settling 
velocity  for  an  average  particle  (diameter  of  22  microns  and  density  of  2  g/cm  ) 
would  be  3  cm/sec  (PEDCo,  1977).   The  actual  deposition  velocity  may  be  greater 
than  this  because  deposition  mechanisms  include,  in  addition  to  gravity;  surface 
impaction,  electrostatic  attraction,  adsorption,  and  chemical  interaction.   There- 
fore, 5  cm/sec  was  used  as  the  deposition  velocity  in  the  modeling  (PEDCo,  1977). 
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Table   6 
SOURCE  PARAMETERS  REQUIRED  FOR  MODELING 


Point 


Area 


Line 


Location 

An  arbitrary  coordinate 
system  is  used  to  des- 
cribe source  location 
in  relationship  to 
receptors  and  other 
sources. 

Stack  Height 

Stack  Flow  Rate 

Volumetric  flow  rate 
of  gases  leaving  the 
stack 

Stack  Temperature 

Stack  Emissions 

Mass  flow  of  pollutants 
per  unit  time 


Location 
Height 

Height  of  source 

above  receptor 

plane 
Dimensions 

Lengths  of  sides 

of  area 
Orientation 

The  number  of  degrees 

from  north  the  area 

is  rotated 
Emissions  Density 

Mass  rate  of 

generation  of 

pollutants  (mass  per 

unit  time)  divided  by 

the  total  area  over 

which  emissions 

occur 


Location 
Height 

Height  of  source 

above  receptor 

plane 
Dimensions 

Length 
Orientation 

The  number  of  degrees 

from  north  the  line 

is  rotated 
Emissions  Density 

Mass  rate  of 

generation  of 

pollutants  (mass 

per  unit  time) 

divided  by  the  total 

distance  over  which 

emissions  occur 
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The  stability  of  the  atmosphere  also  affects  the  deposition  rate. 
Turbulent  conditions  (  A»   B,   and  C  stability)  tend  to  keep  ground-level 
released  particles  aloft  further  downwind.   More  stable,  less  turbulent 
conditions  (D,  E,  and  F  stability)  increase  the  deposition  rate.   The  deposi- 
tion is  also  influenced  by  wind  speed  (deposition  rate  is  inversely  propor- 
tional to  wind  speed)  . 

Mathematical  formulations  of  the  deposition  curves  developed  by  the 
U.  S.  Atomic  Energy  Commission  (Slade,  1968)  were  incorporated  into  the 
annual  average  model  and  the  short-term  model.   The  general  expression  takes 
the  following  form: 

D  =  exp (aX  ) 

X  u 


where 


D  =  source  depletion  factor  at  downwind  distance  X 

X 

V,  =  empirically  derived  deposition  velocity 
d 

u  =  wind  speed 

X  =  downwind  distance 

a,b  =  constants  dependent  on  stability  class  which  are  summarized  below. 


Stability 

Class 

a 

b 

A 

0.120 

0.14 

B 

0.135 

0.15 

C 

0.183 

0.18 

D 

0.115 

0.30 

E 

0.160 

0.30 

F 

0.114 

0.40 
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Dispersion  Model  Outputs 

The  annual  average  model  computes  the  concentration  of  each  pollutant 
emitted  for  a  rectangular  grid  of  receptor  points.   The  grid  must  be  large  enough 
to  overlay  the  area  of  interest;  its  size  is  dependent  upon  the  resolution  re- 
quired for  accurate  analysis  of  the  concentrations.   From  this  grid,  isopleths 
of  ambient  pollutant  concentrations  can  be  generated  for  the  area  of  interest. 
Maximum  short-term  pollutant  concentrations  predicted  by  applying  Larsen's 
statistics  (Larsen,  1971)  to  annual  average  modeling  results  are  displayed  in 
the  same  manner  as  the  annual  average  concentration  predictions. 

The  short-term  Gaussian  model  predicts  pollutant  concentrations  for  any 
specified  line  of  receptors  in  any  downwind  direction  from  the  source  or  sources. 
Results  of  the  short-term  Gaussian  model  can  be  displayed  in  graphical 
form  as  a  curve  representing  the  change  in  pollutant  concentration  with  dis- 
tance. 

Pollutant  concentrations  estimated  by  the  dispersion  models  represent 
increases  in  concentrations  caused  by  the  modeled  sources.   In  order  to  assess 
more  accurately  the  effective  impact  and  to  compare  predicted  concentrations 
to  state  and  federal  standards,  it  is  necessary  to  determine  the  contributions 
to  ambient  pollutant  levels  by  pollutant  sources  already  existing  when  the 

proposed  actions  take  place.   These  baseline  concentrations  are  then  added  to 
the  source-contributed  concentrations  to  determine  the  ambient  air  quality 
which  will  occur  as  a  result  of  proposed  actions. 

Baseline  concentrations  represent  pollutant  concentrations  (natural  and 
man-made)  from  sources  other  than  the  modeled  sources.   Because  the  dispersion 
model  is  used  to  account  for  major  man-made  sources  of  pollution,  the  baseline 
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concentrations  for  each  pollutant  are  assumed  to  represent  the  contributions 
from  non-anthropogenic  sources  and  minor  man-made  sources. 
Model  Validation  and  Confidence  Limits 

Since  at  best  the  models  are  approximations  of  actual  physical  processes, 
their  results  must  be  compared  to  actual  field  measurements  to  determine  model 
accuracy.   Theoretically  this  procedure  would  entail  determining  the  cause  of 
any  observed  descrepancies  and  either  improving  the  data  base  or  modifying  the 
model.   But  the  complexity  of  the  parameters  involved  precludes  the  easy 
identification  of  error  sources.   Emissions  data,  source  locations,  plant  para- 
meters, and  meteorological  conditions  are  all  functions,  whose  accuracies 
cannot  be  controlled  by  the  model.   The  measured  field  concentrations  used  in 
model  validation  are  also  subject  to  measurement  error  and  may  not  truly  re- 
present existing  conditions  throughout  the  study  area. 

As  a  result,  a  validation  study  may  involve  more  time  and  scientific 
expertise  than  is  readily  available.   In  this  situation  it  is  necessary  to 
calibrate  the  model.   Statistical  techniques  can  identify  systematic  errors 
and  generate  a  correction  factor.   Studies  including  calibrations  show 
that  model  estimates  are  generally  accurate  within  a  factor  of  two  (Brier, 
1973;  Mills  and  Record,  1975)  and  that  model  concentrations  are  both  over- 
predicted  and  underpredicted.   Studies  performed  by  Radian  Corporation  (1976), 
in  which  annual  average  particulate  concentrations  from  ground-level  area 
sources  were  predicted,  show  that  the  model  was  accurate  within  a  factor 
of  1.8. 
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Application  of  Dispersion  Models 

This  section  describes  the  specific  application  of  the  annual  average 
and  short-term  models  to  the  prediction  of  pollutant  concentrations  resulting 
from  the  emissions  of  sources  in  the  ES  region.   Included  is  a  discussion  of 
source  treatments,  assumptions  applied  in  using  the  Gaussian  models  and  in 
applying  Larsen  statistics,  meteorological  conditions  input  to  the  models, 
and  the  estimation  of  baseline  pollutant  concentrations  for  the  region. 

Source  Treatments 

Sources  of  particulate,  SO  ,  and  NO  emissions  from  major  sources  within 
the  study  region  were  input  to  the  dispersion  models. 

Mines  in  the  study  region  were  modeled  as  point  sources.   Long  access 
roads  and  haul  roads  from  the  mines  were  modeled  as  line  sources.   An  average 
emissions  height  of  five  meters  was  assumed  for  all  sources  from  the  mines. 
This  height  was  derived  after  considering  the  size  of  storage  piles  and  the 
heights  of  emissions  from  trucks  and  loading  devices,  crushing  and  sorting 
machinery,  road  repair  equipment,  etc. 

Highways  and  certain  access  and  haul  roads  to  mines  were  modeled  as  line 
sources.   An  effective  emissions  height  of  five  meters  was  assumed  for  all 
roadways. 

Major  highways  throughout  the  study  region  were  divided  into  smaller 
segments  or  lines  to  facilitate  dispersion  modeling.   Segments  were  identified 
such  that  vehicle  traffic  counts  along  segments  and  the  orientation  of  segments 
did  not  vary  significantly.   The  traffic  counts  for  the  highway  segments  modeled 
are  presented  in  Table  R4-   of  Chapter  4  (Transportation)  of  the  Regional 
Analysis,  Technical  Report.   Although  each  urban  area  contains  many  pollutant 
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sources,  emissions  were  assumed  to  have  a  uniform  density  throughout  the  area. 
For  the  urban  areas  an  average  emission  height  of  five  meters  was  used. 

Areas  of  cities  were  determined  from  an  equation  developed  by  Malecki 
(1978)  for  small  cities  in  the  western  United  States.   The  equation  relates 
the  area  of  cities  to  the  population.   This  equation  takes  the  form: 

A  =  2.245  +  0.21P 
where 

A  =  urban  area  (square  miles) 

P  =  population  (lOOO's). 

A   receptor  grid  composed  of  four  km  squares  was  used  to  produce 
pollution  concentration  isopleths. 

Annual  Model  Application 

Annual  average  concentrations  of  TSP,  SO2,  and  NO2  were  predicted  for  a 
rectangular  receptor  grid  with  a  2  kilometer  grid  spacing  overlying  the  study 
region.   The  study  region  was  separated  into  subareas  based  on  the  proximity 
of  sources  within  a  subarea  and  the  similarity  of  topographic  features  and, 
hence,  dispersion  conditions  within  the  subarea.   The  annual  model  was  exer- 
cised to  predict  annual  average  concentrations  for  sources  located  within 
each  subarea  using  a  meteorological  joint  frequency  distribution  most  repres- 
entative of  the  subarea.   Model  predictions  for  the  different  subareas  were 
added  together  to  produce  continuous  pollutant  concentration  isopleths  for  the 

entire  study  region. 

Surface  meteorological  observations  taken  at  Grand  Junction  (1959-1968) 
and  at  Eagle  (1965-1974)  are  the  only  meteorological  data  sets  in  a  format 
that  can  be  easily  used  to  calculate  joint  frequencies  of  wind  speed,  wind 
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direction  and  stability  class  for  input  to  the  annual  model.   Although  detailed 
meteorological  observations  have  been  made  by  private  interests  in  the  ES 
region,  none  of  these  sets  of  data  are  readily  available  in  a  tape  format  which 
can  be  easily  processed  to  generate  the  joint  frequency  function. 

The  Grand  Junction  joint  frequency  function  exhibits  the  strong  influence 
of  upslope  and  downslope  valley  flow  that  is  dominant  within  most  of  the  study 
region.   The  alignment  of  the  Grand  Valley  (in  which  Grand  Junction  is  located) 
is  different  from  that  of  many  other  valleys  in  the  study  region.   It  was  assumed, 
however,  that  in  these  other  valleys  frequencies  of  occurrence  of  different  sets 
of  wind  speeds  and  stability  classes  for  upvalley  flows,  downvalley  flows, 
and  crossvalley  flows  would  be  similar  to  those  for  Grand  Junction.   Therefore, 
the  Grand  Junction  joint  frequency  distributions  were  shifted  in  direction  to 
compensate  for  differences  in  orientation  of  the  dominant  terrain  features 
between  the  Grand  Valley  and  other  subareas  modeled.   For  example,  east- 
southeast  (downvalley)  winds  occur  most  frequently  in  the  Grand  Valley.   For 
an  area  in  which  downvalley  winds  are  generally  from  the  northeast,  the  joint 
frequencies  of  occurrence  of  different  wind  speeds  and  stability  classes   ', 
associated  with  east-southeast  winds  in  the  Grand  Valley  would  be  assigned 
to  the  northeast  direction  for  the  new  area.   Wind  speeds  and  stability 
class  frequencies  for  other  wind  directions  would  be  shifted  accordingly. 

Table  7  lists  the  subareas  modeled,  the  sources  of  meteorological 
data  for  the  subareas,  and  the  predominant  wind  direction  assumed  for  the 
downvalley  flow.   These  subareas  are  illustrated  on  Map  1. 
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Table  7 


DISPERSION  SUB AREAS  EXAMINED  IN  THE 
ANNUAL  AVERAGE  POLLUTANT  CONCENTRATION  MODELING 


Sub area 


Meteorological 
Data  Source 


Adjusted  Dominant 
Wind  Direction 


Bookcliffs 

Grand  Valley  (north) 

Grand  Valley  (central) 

Grand  Valley  (south) 

DeBeque  Canyon 

Roan  Cliffs 

Parachute  Creek 

Rifle/Glenwood  Springs 

Huntsman  Ridge /Thompson  Creek 

Crystal  River 

Gunnison  River  -  North  Fork 

South  Grand  Mesa 

Gunnison  River 

Carbondale 


Grand  Junction 
Grand  Junction 
Grand  Junction 
Grand  Junction 
Grand  Junction 
Grand  Junction 
Grand  Junction 

Eagle 
Grand  Junction 
Grand  Junction 
Grand  Junction 
Grand  Junction 

Eagle 
Grand  Junction 


NE 
* 

SE 

SSE 

NNE 

ENE 

N 

** 

W 

S 

ENE 

N 

** 

SE 


*     No    adjustment,    east-southeast    (ESE)    wind   dominant. 
**     No   adjustment,    east    (E)    wind   dominant. 
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1.  Book  Cliffs  Area 

2.  Grand  Valley  (north)  Area 

3.  Grand  Valley  (central)  Area 

4.  Grand  Valley  (south)  Area 

5.  DeBeque  Canyon  Area 

6.  Roan  Cliffs  Area 

7.  Parachute  Creek  Area 

8.  Rlf le/Glenwood  Springs  Area 

9.  Huntsman  Ridge/Thompson  Creek  Area 

10.  Crystal  River  Area 

11.  Gunnison  River-North  Fork  Area 

12.  South  Grand  Mesa  Area 

13.  Gunnison  River  Area 

14.  Carbondale  Area 


SCALE  IN  KILOMETEBS 
0  S 10  30  30  to     so 

SCALEIN  MILES 

0   !  10    20 


Map  1 

DISPERSION   SUB-AREAS   EXAMINED   IN   ANNUAL  AVERAGI 
DISPERSION  MODELING  ANALYSES 
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A  single  set  of  annual  mixing  heights  was  calculated  for  the  entire 
ES  region.   Using  the  scheme  recommended  by  the  U.  S.  Environmental  Protec- 
tion Agency  (Busse,  1973)  data  tabulated  by  Holzworth,  (1972),  the 
calculated  mixing  heights  corresponding  to  each  of  the  stability  classes  are 
listed  below: 

Stability  Mixing  Height  (feet) 

A  12792 

B  8528 

C  8528 

D  day  8528 

D  night  4838 

E  &  F  '-    1148 

Short-Term  Statistical  Model  Application 

Larsen  statistics  (Larsen,  1971)  were  applied  to  annual  average  modeling 

results  with  baseline  concentrations  added  to  determine  maximum  24-hour  TSP 

levels  and  maximum  24-hour  and  3-hour  SO2  levels  in  the  vicinity  of  highways. 

The  statistical  relationships  between  concentrations  which  were  used  were 

derived  for  different  averaging  times  from  air  quality  data  measured  at 

Denver,  Colorado. 

Denver  data  was  applied  because  Denver  was  considered  to  be  the  city 

most  representative  of  air  quality  conditions  occurring  in  the  western  states 

included  in  the  EPA  study.   A  single  standard  geometric  deviation  for 

nitrogen  dioxide  (NO2)  was  used  to  determine  short-term  concentrations. 

TSP,  SO2,  and  NO2  concentration  distributions  in  Denver  were  assumed  to  be 
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more  representative  of  pollutant  concentration  distributions  in  the  cities 
of  westcentral  Colorado  than  the  distributions  of  TSP  and  SO2  reported  for 
Denver. 

The  standard  geometric  deviation  for  NO2  in  Denver  for  an  averaging  time 
of  one  hour  is  1.76,  and  the  ratios  of  annual  maximum  concentration  to  mean 
concentration  for  a  24-hour  and  3-hour  averaging  time  are  3.4  and  5.6, 
respectively  (Larsen,  1979).   Thus,  an  annual  concentration  was  converted  to 
an  equivalent  24-hour  concentration  and  to  an  equivalent  3-hour  concentra- 
tion by  multiplying  the  annual  concentration  by  3.4  and  5.6,  respectively. 
Short-Term  Gaussian  Model  Application 

Highest  regional  24-hour  TSP  concentrations  were  predicted  for  areas 
around  mines  using  the  short-term  Gaussian  model.   The  only  mines  modeled  were 
those  future  non-federal  mines  or  groups  of  mines  with  relatively  large  TSP 
emissions  and/or  with  the  potential  for  significant  interaction  with  mines  of 
the  proposed  actions.   All  mines  of  the  major  proposed  actions  were  modeled 
for  maximum  24-hour  TSP  levels.   Individual  maximum  24-hour  average  TSP 
concentrations  resulting  from  the  minor  proposed  actions  were  not  modeled 
because  TSP  emissions  from  each  of  these  mines  would  be  very  low. 

Several  areas  of  interaction  between  emissions  from  coal  mines  of  the 
proposed  actions  and  other  coal  mines  are  examined  in  Chapter  6  of  the 
Site  Specific  ES.   Methods  for  modeling  these  sources  are  described  in  the 
Technical  Report  for  these  chapters  and  are  not  included  in  this  discussion. 
Short-term  modeling  methods  for  the  following  mines  and  mine  groups  are 
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discussed  in  the  Technical  Report  for  Chapter  6  of  the  Site  Specific 

Analysis : 

DeBeque  Canyon  Area  Mines, 
Loma  Mine ,  and 
North  Thompson  Creek  Mine. 

In  addition,  existing  and  proposed  mines  and  other  sources  along  the  North 
Fork  of  the  Gunnison  River  near  Paonia  were  modeled  for  the  Regional  Analysis. 
Sources  examined  in  this  model  application  are: 

Paonia  , 

Colorado  Highway  135  , 

Orchard  Valley  Mine,  . 

Blue  Ribbon  Mine, 

Hawksnest  Mine, 

Bear  Mine, 

Edwards  Mine  ,  and 

Hawksnest  Mine  loading  facility  (formerly  Oliver  Loading  Facility). 

Measurements  of  wind  speed  and  wind  direction  taken  at  the  Arco  Mt. 
Gunnison  Coal  Mine  from  March  1,  1977  through  August  31,  1977  (CDM  Environmental 
Sciences  Division,  1978)  were  examined  to  determine  worst-case  24-hour  disper- 
sion conditions  for  ground-level  sources  in  the  North  Fork  Canyon.   During  this 
meteorological  measurement  program,  wind  speed  and  wind  direction  were  measured 

at  three  sites,  one  of  which  was  located  on  the  floor  of  the  valley  and  about 
h   mile  east  of  the  Bear  Mine.   Wind  speed  and  wind  direction  were  measured  at 
a  height  of  20  feet  about  the  ground.   This  site  was  selected  for  use  in 
determining  "worst-case"  2A-hour  dispersion  conditions  because  the  major  sources 
of  particulate  emissions  (including  mines)  in  the  North  Fork  Canyon  are  located 
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on  or  very  near  the  valley  floor.   (The  other  two  monitoring  sites  are  located 
on  the  valley  slopes  at  heights  of  about  700  feet  and  1,000  feet  above  the 
valley  floor.) 

Conditions  most  often  associated  with  highest  short-term  pollutant  con- 
centrations from  underground  mining  activities  are  characterized  by  near-neutral 
daytime  atmospheric  stability,  stable  conditions  during  nighttime  hours  and 
temporarily  and  spatially  persistent  wind  directions.   In  addition,  relatively 
light-to-moderate  wind  speeds,  resulting  in  decreased  pollutant  dilution  are 
also  associated  with  the  highest  short-term  concentrations. 

Examination  of  the  Mt.  Gunnison  Mine  meteorological  data  revealed  that 
wind  directions  frequently  persist  in  a  downvalley  direction  throughout  the 
night  and  in  an  upvalley  direction  during  the  day.   From  those  days  of  per- 
sistent upvalley-downvalley  flow  a  single  24-hour  period  was  selected  having 
the  greatest  persistence  of  stable  downvalley  winds  at  night  and  the  highest 
occurrence  of  relatively  light  wind  speeds  through  the  24-hour  period. 
Meteorological  conditions  for  this  day,  as  input  to  the  24-hour  model,  are 
presented  in  Table  8. 
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Table  8 

WORST-CASE  24-HOUR  METEOROLOGICAL  CONDITIONS 
FOR  MINES  IN  THE  CANYON  OF  THE  GUNNISON  RIVER-NORTH  FORK 


Local  Time 
(MST) 

Stability* 

Wind 
Direction** 

Wind   Speed 
(miles/hours)*** 

0100-1400 
1500-2400 

E 
D 

DV 
UV 

6.7 
9.0 

*   Assumed 
**  DV  =  downvalley  or  generally  from  the  east-northeast 
UV  =  upvalley  or  generally  from  the  west-northwest 
***  Average  for  the  period 
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Several  assumptions  were  made  using  these  meteorological  conditions  in 
the  24-hour  model 

Concentration  predictions  for  each  of  the  two  time  increments  can  be 
converted  to  14-hour  and  10-hour  average  concentrations  using  the 
power  law  relationship  described  by  Turner  (1972) . 

Stable  conditions  (E  stability)  exist  during  the  nighttime  downvalley 
flow  period  and  neutral  conditions  exist  during  the  daytime  upvalley 
flow  periods*. 

Although  measured  wind  directions  vary  somewhat  within  the  downvalley 
and  upvalley  flow  periods,  a  single  wind  direction  (either  downvalley 
or  upvalley)  can  be  assigned  to  each  of  the  two  concentration  predi- 
tion  periods  . 

•   An  average  wind  speed  can  be  assigned  to  each  of  the  two  periods, 
eliminating  the  necessity  for  modeling  the  wind  speed  for  each 
hour . 

rhe  input  of  an  average  mixing  layer  height  for  each  of  the  two  time 
periods  is  not  necessary.   Maximum  concentrations  occur  very  near  the 
sources,  and  the  impact  of  the  trapping  of  pollutants  within  shallow 
layers  is  not  relevant  at  distances  near  the  sources. 


*  No  measurements  of  atmospheric  stability  were  made  during  the  Mt.  Gunnison 
meteorological  monitoring  program. 
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In  addition,  it  was  assumed  that  all  sources  located  near  the  valley 
axis  lie  directly  along  the  axis.   Also,  it  was  assumed  that  particulates 
emitted  by  these  sources  are  reflected  from  the  valley  walls  and,  hence,  are 
contained  within  the  valley. 

Baseline  Concentration 

Baseline  concentrations  of  total  suspended  particulates  were  estimated 
by  examining  air  quality  data  representative  of  the  ES  region.   Monitoring 
data  presented  in  Chapter  2  of  the  Regional  Analysis  Technical  Report 
summarizes  this  data. 

The  air  quality  maintenance  area  analyses  for  Northwest  Colorado  (PEDCo, 
1976)  shows  that  the  baseline  TSP  level  in  the  Grand  Valley  of  westcentral 
Colorado  is  about  40  ug/m^.   This  number  does  not  reflect  the  influence  of 
towns,  highways,  and  major  point  sources,  but  does  show  the  influence 
of  dust  generated  by  agricultural  activities  in  the  valley. 

Rural  monitors  in  westcentral  Colorado  outside  the  Grand  Valley  generally 
record  lower  annual  average  TSP  levels  because  of  the  lower  level  of 
agricultural  activity.   The  baseline  TSP  concentration  for  these  regions  of 
westcentral  Colorado  were  determined  by  averaging  measured  geometric  mean 
TSP  levels  from  three  sites,  the  Mt.  Gunnison  mine  (ARCO) ,  Pitch  Uranium 
Mine  (Homestake  Mining  Company)  and  Parachute  Creek  (Union  Oil) . 

From  March-August  197  7  an  annual  geometric  mean  of  29  yg/m  was 
measured  at  the  Mt.  Gunnison  mine  site.   Measurements  at  one  site  in  the 
Parachute  Creek  area  were  taken  for  six  months  in  1974,  twelve  months  in 
1975,  and  nine  months  in  1976.   At  a  second  site  in  the  Parachute  Creek 


1,306 


area  measurements  were  taken  for  twelve  months  in  1975  and  three  months  in 
1976.   The  average  of  the  six  geometric  means  determined  for  Parachute  Creek 
sites  is  22  yg/m  .   The  geometric  mean  for  the  Pitch  Uranium  mine  site  is 
20  yg/m^ ,  based  on  eleven  months  of  monitoring  in  1976.   A  regional  baseline 
TSP  level  of  24  yg/m^  was  determined  by  averaging  the  three  representative 
geometric  mean  particulate  concentrations  determined  for  the  three  areas. 

Based  on  1977  .air  quality  data  for  oil  shale  Tract  C-b  in  Northwest  Colorado 
(Radian  Corporation,  1978),  annual  average  baseline  concentrations  for  SO2  and 
NO2  would  be  approximately  1  yg/m^  for  each  pollutant. 

These  estimated  baseline  concentrations  were  added  to  levels  predicted 
with  the  dispersion  models  to  determine  total  ambient  quality  impacts  for 
annual  and  24-hour  periods.   It  was  assumed  that  these  baseline  pollutant 
levels,  estimated  from  mean  long-term  monitored  concentrations,  would  be 
representative  of  baseline  levels  during  periods  of  highest  predicted  short- 
term  as  well  as  annual  average  pollutant  concentrations. 

In  applying  the  statistical  model  (Larsen,  1971)  to  determine  maximum 
24-hour  pollutant  concentrations  around  towns   baseline  concentrations  were 
added  to  predicted  levels  before  the  scale  factors  were  applied. 

Visibility  Modeling  Techniques 

Visibility  levels  in  the  westcentral  Colorado  ES  region  resulting  from 
increased  ambient  total  suspended  particulate  concentrations  were  determined 
from  a  relationship  developed  by  the  Los  Alamos  Scientific  Laboratory 
(Ettinger,  et  al,  1972).   For  low  concentrations  the  following  equation  was 
derived  which  relates  visual  range  (L  )  and  ambient  particulate  concentrations: 
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L  =       24    * 

y  

0.2+  (O.OI  tio^  ^ 
where 

L  =  visual  range  in  miles 

M  =  ambient  TSP  concentration,  yg/m^ 

This  relationship  was  developed  from  integrating  nephelometer  measure- 
ments of  visual  range  in  the  Los  Alamos,  New  Mexico  area  and  is  useful  for 
predicting  visibilities  in  rural  areas  with  relatively  low  TSP  levels  (such 
as  westcentral  Colorado). 

The  range  of  regional  visibilities  or  visual  ranges  resulting  from  the 
cumulative  impact  of  sources  in  the  region  was  predicted  for  1980,  1985,  and 
1990.   Total  annual  average  suspended  particulate  concentrations  for  each  of 
these  cases  and  years  were  examined  by  using  the  Los  Alamos  relationship  to 
determine  the  regional  visibility  ranges  (Ettinger,  1972). 

Maximum  short-term  visibility  reductions  in  the  region  will  occur  in 
the  immediate  vicinity  of  dispersing  ground-level  particulate  emissions  at 
or  very  near  particulate  sources.   However,  visibilities  calculated  from  the 
annual  average  TSP  concentrations  occurring  within  the  region  are  more 
representative  of  the  region-wide  visibility.   These  annual  average  TSP 
levels  are  essentially  the  average  particulate  levels  most  likely  to  be 
measured  in  the  region  on  any  one  day. 

This  visibility  equation  underpredicts  observed  "particulate-related" 
visibilities  in  the  Grand  Valley  portion  of  the  study  region.   The  annual 


*  The  form  of  the  equation  as  used  in  this  study  in  determining  regional 
visibilities  does  not  include  the  +.01  or  -.003  in  the  parenthetical 
term  in  the  denominator. 
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average  baseline  TSP  level  (40  yg/m^)  observed  for  the  Grand  Valley  corresponds 
to  an  average  visibility  of  40  miles.   However,  observations  at  Grand  Junction 
indicate  that  visibilities  equal  or  exceed  60  miles  almost  50%  of  the  time. 
Therefore,  an  "equivalent"  baseline  TSP  concentration  was  back  calculated 
from  the  visibility  equation  using  as  input  the  observed  Grand  Junction 
visibility  of  60  yg/m^.   Average  annual  visibilities  around  mines  and  towns 
in  the  study  region  were  then  calculated  by  adding  the  equivalent  baseline 
levels  to  predicted  concentrations. 

Methods  used  for  calculating  visibility  reductions  in  the  immediate 
vicinity  of  mines  in  the  region  are  presented  in  Chapter  3  of  the  Site- 
Specific  Analysis. 
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APPENDIX  C 


DOMINANT  PLANTS  AND  CHARACTERISTIC  PLANT  ASSOCIATIONS 
OF  THE  VEGETATION  TYPES  WITHIN  THE 
REGIONAL  ES  AREA 


Common  Name 


Scientific  Name 


Greasewood  Type: 

Dominant  Plant(s) 

black  greasewood 

Characteristic  Plant  Association 

alkali  sacaton 
belvedere  summercyprus 
big  sagebrush 
fourwing  saltbush 
foxtail  barley 
Russian  thistle 
saltgrass 
shadscale 

Saltbush  Type: 

Dominant  Plant(s) 

Gardner  saltbush 

mat  saltbush 
shadscale 

Characteristic  Plant  Association 

blue  grama 
common  winter  fat 
desert  prince's  plume 
eriogonum 
fourwing  saltbush 
galleta 
prickly  pear 
scarlet  coppermallow 
wi  Idrye 


Sarcobatus  vermiculatus 


Sporobol 

ous  airoides 

Koch i a  s 

cop aria 

Artemisia  tridentata 

Atrip  lex 

canescens 

Hordeum 

jubatum 

Salsola 

kali 

Distichl 

is  stricta 

Atriplex 

conferti folia 

Atriplex  gardneri 
Atriplex  corrugata 
Atriplex  confertifol ia 


Bouteloua  gracilis 
Eurotia  lanata 
Stanleya  pinnata 
Eriogonum  sp. 
Atriplex  canescens 
Hi  1  aria  jamesii 
Opuntia  sp. 
Sphaeralcea  coccinea 
Elymus  sp. 
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Sagebrush  Type: 
Dominant  Plant(s) 

big  sagebrush 
Characteristic  Plant  Association 


Artemisia  trident  at  a 


Desert  sagebrush  zone 


black  sagebrush 
bottlebrush  squirreltail 
cheatgrass 
hairy  goldaster 
Indian  ricegrass 
Russian  thistle 
s  i 1 ver  sagebrush 
western  wheatgrass 


Artemisia 

nova 

Sitanion  \ 

lystrix 

Bromus  tei 

:torum 

Heterotheca  villosa 

Oryzopsis 

hymenoides 

Salsola  k( 

ali 

Artemisia 

cana 

Aqropyron 

smithii 

Mountain  sagebrush  zone 


American  vetch 
antelope  bitterbrush 
Douglas  rabbitbrush 
mountain  snowberry 
skyrocket  gilia 
Thurber's  fescue 
western  yarrow 

Pinyon-Juniper  Type: 

Dominant  Plant(s) 

pinyon  pine 
Utah  juniper 

Characteristic  Plant  Association 

antelope  bitterbrush 
armored  goldenweed 
big  sagebrush 
Douglas  rabbitbrush 
gal leta 

Indian  ricegrass 
junegrass 
snakeweed 

stemless  hymenoxys 
western  wheatgrass 


Vicia  americana 
Purshia  tridentata 
Chrysothamnus  viscidif lorus 
Symphoricarpos  oreophilus 
Ipomopsis  aqgregata 
Festuca  thurberi 
Achillea  lanulosa 


Pinus  edulis 
Juniperus  osteosperma 


Purshia  tridenta 
Haplopappus  armeroides 
Artemisia  tridentata 
Chrysothamnus  viscidif lorus 
Hi  1  aria  jamesii 
Oryzopsis  hymenoides 
Koeleria  cristata 
Gutierrezia  sarothae 
Hymenoxys  acauliY 
Aqropyron  smithii 
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Mountain  Shrub  Type: 
Dominant  Plant(s) 


Gambel  oak 
mountain  mahoghany 
serviceberry 


Characteristic  Plant  Association 

arrowleaf  balsamroot 

bl ue  wildrye 

chokecherry 

elk  sedge 

hawthorn 

junegrass 

lambstongue  groundsel 

mountain  snowberry 

northern  bedstraw 

skunkbrush  sumac 

slender  wheatgrass 

Ponderosa  Pine  -  Douglas  Fir  Type: 

Dominant  Plant(s) 

Douglas  fir 
ponderosa  pine 

Characteristic  Plant  Association 

Arizona  fescue 
Fremont  geranium 
junegrass 
mountain  muhly 
western  yarrow 

Aspen  Type: 

Dominant  Plant(s ) 

Aspen 

Characteristic  Plant  Association 

alpine  timothy 
Barbey  larkspur 
Colorado  blue  columbine 
fringed  brome 
heartleaf  arnica 
Kentucky  bluegrass 
meadowrue 


Quercus  gambel ii 
Cercocarpus  montanus 
Amelanchier  utahensis  and 
Amelanchier  alnifolia 


Balsamorhiza  sagittata 
Elymus  glaucus 
Prunus  virginiana 
Carex  geyeri 
Crataegus  sp. 
Koeleria  cristata 
Senecio  integerrimus 
Symphoricarpos  oreophilus 
Galium  boreale 
Rhus  trilobata 
Agropyron  trachycaulum 


Pseudotsuga  menziesii 
Pinus  ponderosa 


Festuca  arizonica 
Geranium  fremontii 
Koeleria  cristata 
Muhlenbergia  montana 
Achillea  lanulosa 


Populus  tremuloides 


Phleum  alpinum 
Delphinium  barbey i 
Aquilegia  caerulea 
Bromus  anomalus 
Arnica  cordifolia 
Poa  pratensis 
Thai ictrum  sp. 


1,313 


Mountain  Meadow  Type: 

Dominant  PI  ants (s) 

The  mountain  meadow  type  has  no  dominant  plant;  it  is  composed 
of  many  species  of  grasses,  sedges  and  forbs. 

Characteristic  Plant  Association 

Dry  meadows  of  the  lower  mountains 


Arizona  fescue 
Fremont  geranium 
harebel 1 
Idaho  fescue 
junegrass 
mountain  muhly 
pine  dropseed 
western  yarrow 


Festuca  arizonica 
Geranium  fremontii 
Campanula  rotundifolia 
Festuca  idahoensis 
Koeleria  cristata 
Muhlenbergia  montana 
Blepharoneuron  tricholepsis 
Achillea  lanulosa 


Dry  meadows  of  subalpine  areas 


alpine  timothy 
cinquefoil 

Letterman  needlegrass 
orange  sneezeweed 
rough  bentgrass 
spike  trisetum 
subalpine  needlegrass 
Thurber's  fescue 


Phleum  alpinum 
Potentilla  sp. 
Stipa  lettermanii 
Helenium  hoopesii 
Agrostis  scabra 
Trisetum  spicatum 
Stipa  Columbiana 
Festuca  thurberi 


Wet  meadows 


bluejoint  reedgrass 

buttercups 

marsh  marigold 

Mi  1  let  woodrush 

rushes 

sedges 

shrubby  cinquefoil 

tufted  hairgrass 

Lodgepole  Pine  Type: 

Dominant  Plant(s ) 

Lodgepole  pine 


Calamagrostis  canadensis 
Ranunculus  sp. 
Caltha  leptosepala 
Luzula  parvifolia 
Juncus  sp. 
Carex  sp. 
Potentilla  sp. 
Deschampsia  caepitosa 


Pinus  contorta 


1,314 


Characteristic  Plant  Association 


common  jumper 
elk  sedge 

grouse  whortleberry 
heartleaf  arnica 
russet  buffaloberry 

Spruce-Fir  Type: 

Dominant  Plant(s) 

Engelmann  spruce 
subalpine  fir 

Characteristic  Plant  Association 

blueberries 
gooseberry  currant 
heartleaf  arnica 
Jacobs  ladder 
pseudomycopterus 
sickletop  pedicularis 
wild  strawberries 

Alpine  Type: 

Dominant  Plant(s) 


Juniperus  communis 
Carex  geyeri 
Pachistima  myrsinites 
Arnica  cordifolia 
Sheperdia  canadensis 


Picea  engelmni  i 
Abies  lasiocarpa 


Vaccinium  sp. 
Ribes  montigenum 
Arnica  cordifolia 
Polemonium  delicatum 
Pseudomycopterus  montanus 
Pedicularis  racemosa 
Fragaria  sp. 


The  alpine  type  has  no  dominant  plant;  it  is  composed  of 
many  species  of  grasses,  sedges  and  forbs. 


Characteristic  Plant  Association 

alpine  avens 

alpine  bluegrass 

alpine  fescue 

alpine  mountain  sorrel 

alpine  mouse-ear 

alpine  springbeauty 

alpine  timothy 

American  bistort 

aspen  sunflower 

Barbey  larkspur 

chaenactis 

Colorado  blue  columbine 

Engelmann  spruce  (Krummholz) 

1 igularia 

lupine 

meadowrue 

moss  silene 


Geum  rossii 


Poa  alpina 

Festuca  brachyphylla 

Oxyria  digyna 

Cerastium  beeringianum 

Claytonia  megarrhiza 

Phleum  alpinum 

Polygonum  bistortoides 

Helianthella  quinquenervis 

Delphinium  barbey i 

Chaenactis  alpina 

Aqui legia  caerulea 

Picea  engelmannii 

Ligularia  holmii 

Lupinus  p^arviflorus 

Thai  ictrum  sp. 
Si lene  acaulis 
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Parry  clover 

Porter  1 igusticum 

pseudomycopterus 

purple  pinegrass 

rushes 

sedges 

sibbaldia 

slender  wheatgrass 

spike  trisetum 

sub  alpine  fir  (Krummbolz) 

subalpine  yarrow 

sulfur  paintbrush 

thickleaf  groundsel 

thistle 

timber  oatgrass 
tiny  hawksbeard 
tufted  hairgrass 


Trifol ium  parryi 

Ligusticum  porteri 

Pseudomycopterus  montanus 

Calamagrostis  purpurascens 

Juncus  sp. 

Carex  sp. 

Sibbaldia  procumbens 

Agropyron  trachycaulum 

Trisetum  spicatum 

Abies  lasiocarpa 

Achillea  lanulosa  ssp.  alpicola 

Castillejia  septentrional  is 

Senecio  crassulus 

Cirsium  scopulorum  and 

C.  hesperium 

Danthonia  intermedia 

Crepis  nana 

Deschampsia  caepitosa 


Riparian  Type: 

Dominant  plant(s) 

There  is  no  region-wide  dominant  plant  in  the  riparian  type. 

In  different  areas  and  altitudes  the  dominants  may  be  saltcedar, 

cottonwoods,  box-elder,  birch,  willows,  aspen,  or  blue  spruce. 

Characteristic  Plant  Association 


aspen 

birch 

box  elder 

Colorado  bl ue  spruce 

hawthorn 

lanceleaf  cottonwood 

narrowleaf  cottonwood 

plains  cottonwood 

red-osier  dogwood 

saltcedar 

thinleaf  alder 

wi  1  lows 


Popul 

us  tremuloides 

Betul 
Acer 

a  sp. 
negundo 

Picea 

pungens 

Crataegus  sp. 
Populus  acuminata 

Popul 

us  augustifolia 

Popul 

us  sargentii 

Cornus  stolonifera 

Tamarix  pentandra 

Alnus 

tenui folia 

Sal ix  sp, 


Annual   Weed  Type: 
Dominant  Plant(s ) 


The   annual  weed  type  has  no  dominant  plant;    it   consists   of 
many  different  forbs,    and  the  composition  can  vary  considerably, 
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Characteristic  Plant  Association 


amaranth 

belvedere  summercyprus 

bindweed 

Canada  thistle 

cocklebur 

gumweed 

lambsquarters 

mul lein 

ragweed 

Russian  thistle 

sowthistle 

tansymustard 

tumblemustard 


Amaranthus  retruflexus  and 
Amaranthus  graecizans 
Kochia  scoparia 
Convolvulus  arvensis 
Cirsium  arvense 
Xanthium  strumarium 
Grin deli  a  sp. 
Chenopodium  sp. 
Verbascum  thapsus 
Ambrosia  sp. 
Salsola  kal i 
Sonchus  arvensis 
Descurainia  sp. 
Sisymbrium  sp. 
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APPENDIX  C 

ADAPTED  SPECIES  FOR  REVEGETATION 


Vegetation  Types  to  Which 
Common  and  Scientific  Name  Species  is  Adapted 


Shrubs  and  Trees: 

Alder,  thinleaf 

(Ainus  tenuifolia)  S,  PJ,  MS,  A,  PD  (Along  Water- 

courses) 

Aspen,  quaking 

(Populus  tremuloides)  A 

Bitterbrush,  antelope 

(Purshia  Tridentata)  PJ ,  MS 

Boxelder 

(Acer  negundo  negundo)  MS,  A,  PJ,  PD 

Chokecherry,  black 

(Prumus  virginiana  melanocarpa)      MS,  A,  PJ ,  PD 

Cinquefoil ,  bush 

(Potentilla  fruticosa)  A,  SA,  MS,  PD 

Cliffrose,  Stansbury 

(Cowania  mexicana  stansburiana)      PJ,  MS 

Cottonwood,  narrowleaf 

(Populus  angustifolia)  MS,  S,  A  (Along  Watercourses) 

Currant,  golden 

(Ribes  aureum)  MS,  PJ 

Currant,  squaw 

(R.  cereum  inebrians)  MS,  SA,  A,  PD 

Dogwood,  redozier 

(Cornus  stolonifera)  MS,  A,  SA 

Douglas-fir 

(Pseudotsuga  menziesii  menziesii)     PD,  MS,  SA 

Elder,  blueberry 

(Sambucus  cerulea)  MS,  A,  PD 

Elder,  redberry 

(Sambucus  racemosa  pubens 
microbotrys)  SA,  A,  MS 

Fir,  subalpine 

(Abies  lasiocarpa)  SA,  A 


Source:  Modified  from  Cook,  Hyde,  and  Sims  1974;  Plummer  1977;  and 

Brown,  Johnston  and  Johnston  1978, 

Note:  G  =  greasewood;  SB  =  saltbush;  S  =  sagebrush;  PJ  =  Pinyon- 

juniper;  MS  =  mountain  shrub;  PD  =  ponderosa  pine-douglas  fir; 

A  =  aspen;  SA  =  subalpine;  AL  =  alpine 

Subalpine  includes  the  spruce-fir,  lodgepole  pine,  and 

mountain  meadow  vegetation  types. 
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ADAPTED  SPECIES  FOR  REVEGETATION  (Continued) 


Vegetation  Types  to  Which 
Common  and  Scientific  Name  Species  is  Adapted 


Greasewood,  black 

(Sarcobatus  vermiculatus)  G,  SB 

Honeysuckle,  bearberry 

(Lonicera  involucrata)  A,  SA,  MS,  PD 

Hopsage,  spiney 

(Grayia  brandegei)  PJ,  MS 

Juniper,  common 

(Juniperus  communis)  MS,  A,  SA,  PD,  AL 

Juniper,  Rocky  Mt. 

(Juniperus  scopulorum)  MS,  A,  PJ,  PD 

Juniper,  Utah 

(J.  osteosperma)  PJ,  MS 

Maple,  mountain 

(Acer  glabrum)  MS,  A,  PJ ,  PD 

Broom-snakeweed 

(Gutierrezia  sarothrae)  PJ,  S,  G 

Mt. -Mahogany,  littleleaf 

(Cercocarpus  intricatus)  PJ,  MS 

Mt. -Mahogany,  true 

(C.  montanus)  MS,  PJ,  A,  PD 

Oak,  Gambel 

(Quercus  gambelii )  MS,  A,  PD 

Pine,  limber 

(Pinus  flexilis)  MS,  A,  SA,  PD 

Pine,  lodgepole 

(P.  contorta)  A,  SA,  MS 

Pine,  ponderosa 

(P.  ponderosa)  MS,  A,  PD 

Pinyon,  two-leaf 

(P.  edulis)  JP,  MS,  S 

Plum,  American 

(Prunus  americana)  MS,  JP 

Rabbitbrush,  alkali  rubber 

(Chrysothamnus  nauseosus  consimilis)  G,  SB 

Rabbitbrush,  low  Douglas 

(C.  viscidiflorus  viscidiflorus)     JP,  MS 

Rabbitbrush,  low  wideleaf 

(C.  viscidiflorus  lanceolatus)       MS,  A,  SA,  S,  PD 
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ADAPTED  SPECIES  FOR  REVEGETATION  (Continued) 


Common  and  Scientific  Name 


Vegetation  Types  to  Which 
Species  is  Adapted 


Rabbitbrush,  mountain  rubber 
(C.  nauseosus  salicifol ius] 

Rabbitbrush,  green  rubber 
(C.  nauseosus  graveolens) 

Rabbitbrush,  white  rubber 
(C.  nauseosus  albicaulis) 

Rabbitbrush,  spreading 
(C.  linifolius) 

Rose,  woods 
(Rosa  woods ii ) 


Russian-01 ive 

(Elaeagnus  angustifol ia) 

Sagebrush,  big 

(Artemisia  tridentata  tridentataj 

Sagebrush,  Bigelow 
(A.  bigelovii) 

Sagebrush,  black 
(A.  nova) 

Sagebrush,  bud 
(A.  spinescens) 

Sagebrush,  fringe 
(A.  frigida) 

Sagebrush,  low 
(A.  arbuscula) 

Sagebrush,  mountain 

(A.  tridentata  vaseyana) 

Sagebrush,  silver 
(A.  cana  cana) 

Sagebrush,  subalpine 
(A.  rothrocki ) 

Saltbush,  fourwing 
(Atriplex  canescens) 

Saltbush,  gardner 
(A.  gardneri ) 

Saltbush,  mat 
(A.  corrugata) 

Saltbush,  shadscale 
(A.  conferti folia) 


MS,  PJ,  A,  SA,  S,  PD 

S,  PJ 

S,  PJ,  MS 

S,  PJ,  MS 

MS,  PJ,  A,  SA,  PD 

MS,  PJ 

S,  PJ,  MS 

PJ 

PJ,  MS 

SB,  PJ 

PJ,  SA,  PD 

MS,  A,  PJ 

A,  MS,  PD,  S,  SA 

MS,  A,  PD,  PJ 

SA,  A 

SB,  PJ,  MS 

G,  SB,  PJ 

SB 

G,  SB,  PJ 
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ADAPTED  SPECIES  FOR  REVEGETATION  (Continued; 


Vegetation  Types  to  Which 
Common  and  Scientific  Name  Species  is  Adapted 


Serviceberry,  Saskatoon 

(Amelanchier  ainifolia)  MS,  PJ,  A 

Serviceberry,  Utah 

(A.  utahensis)  MS,  PJ 

Snowberry,  common 

(Symphoricarpus  albus)  MS,  PD,  A 

Snowberry,  mountain 

(S.  oreophilus)  MS,  A,  PD,  PJ,  SA 

Snowberry,  western 
(S.  occidentalis) 

Spruce,  blue 
(Picea  pungens) 

Spruce,  Engelmann 
(P.  engelmannii) 

Squaw-apple 

(Peraphyllum  ramosissimum) 

Sumac,  Rocky  Mt.  smooth 
(Rhus  glabra) 

Sumac,  skunk  bush 
(R.  trilobata) 

Virginsbower,  western 

(Clematis  ligusticifolia) 

Willow,  Scouler 

(Salix  scouleriana) 

Winterfat,  common 
(Ceratoides  lanata) 


Forbs: 

Alfalfa   (ladak.  Nomad,  Rambler) 

(Medicago  sativa)  MS,  PJ,  S 

Alfalfa,   sickle 

(M.  falcatus)  MS,  PJ,  S,  A,   PD,   SA 

Alfileria 

(Erodium  cicutarium)  S,  MS,  PJ 

Aster,  pacific 

(Aster  chilensis  adscendens)  MS,  A,   PD,  SA,  S 

Aster,  smooth 

(A.  glaucodes)  MS,  A,  PD,  SA,  S,   PJ 
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MS, 

A 

A, 

PD, 

MS 

SA. 

A 

MS, 

PJ 

MS, 

PJ 

MS, 

PJ 

MS, 

PJ, 

S 

MS, 

A, 

SA, 

PD 

PJ, 

SB, 

MS 

ADAPTED  SPECIES  FOR  REVEGETATION  (Continued) 


Corrmon  and  Scientific  Name 


Vegetation  Types  to  Which 
Species  is  Adapted 


Balsamroot,  arrowleaf 
(Balsamorhiza  sagittate) 

Bouncing-bet 

(Saponaria  officinalis) 

Crownvetch,  coronilla 
(Coronilla  varia) 

Eriogonum,  cushion 

(Eriogonum  ovalifolium) 

Flax,  blue  (or  Lewis) 
(Linum  lewisii ) 

Goldeneye,  showy 

(Viguiera  multiflora) 

Goldeneye,  Parry 
(Solidago  parryi ) 

Lupine,  silky 

(Lupinus  sericeus) 

Milkvetch,  chickpea 
(Astragalus  cicer) 

Penstemon,  Eaton 
(Penstemon  eatonii ) 


Penstemon,  Rocky  Mountain 
(P.  strictus) 

Penstemon,  Wasatch 
(P.  cyananthus) 

Sagebrush,  Louisiana 
(Artemisia  ludoviciana) 

Sagebrush,  tarragon 
(A.  dracunculus) 

Sweetvetch,  Utah 

(Hedysarum  boreale  utahensis) 

Wyethis,  mulesears 

(Wyethis  amplexicaul  is) 

Yarrow,  western 

(Achillea  millefolium  lanulosa) 

Yellow,  sweetclover 
(Melilotus  officinalis) 


S,  MS,  PJ 

MS,  A,  S 

MS,  PJ,  A,  S 

PJ,  MS,  S 

MS,  PJ,  S,  A,  PD,  SA 

A,  SA,  MS,  PD,  PJ 

A,  SA,  MS,  PD,  PJ 

PJ,  S,  MS 


PJ,  MS,  PD,  A 

MS,  PD,  A,  SA 

MS,  A,  PJ,  PD 

MS,  PJ,  A,  PD,  SA,  S 

MS,  A,  PD,  PJ,  S 

MS,  PJ,  S 

A,  MS,  SA 

MS,  SA,  S,  A,  PD,  AL 

S,  MS,  A,  PD 
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ADAPTED  SPECIES  FOR  REVEGETATION  (Continued) 


Vegetation  Types  to  Which 
Common  and  Scientific  Name  Species  is  Adapted 


Grasses: 

Alkaligrass 

(Puccinella  airoides)  SB,  G 

Bluegrass,  alpine 

(Poa  alpina)  SA,  A 

Bluegrass,  big 

(P.  ampla)  MS,  A,  PD,  PJ,  S 

Bluegrass,  bulbous 

(P.  bulbosa)  MS,  PJ,  S,  PD 

Bluegrass,  Canada 

(P.  compressa)  MS,  A,  PD 

Bluegrass,  Kentucky 

(P.  pratensis)  MS,  A,  PD,  SA,  PJ 

Bluegrass,  Sandberg 

(P.  sandbergii)  MS,  A,  PD,  PJ,  SA 

Brome,  cheatgrass 

(Bromus  tectorum  tectorum)  PJ,  S,  MS 

Brome,  mountain 

(B.  carinatus)  A,  SA,  MS,  PD 

Brome,  smooth  (northern) 

(B.  inermis)  A,  SA,  MS,  AL 

Brome,  smooth  (southern) 

(B.  inermis)  A,  MS,  PJ,  SA,  S,  PD 

Canarygrass,  reed 

(Phalaris  arundinacea)  SA,  A 

'Dropseed,  sand 

(Sporobolus  cryptandrus)  PJ,  S,  MS,  SB,  G 

Fescue,  Arizona 

(Festuca  arizonica)  A,  SA,  PD,  PJ 

Fescue,  Idaho 

(F.  idahoensis)  A,  SA 

Fescue,  sheep 

(F.  ovina)  MS,  A,  PJ,  SA,  PD,  AL 

Foxtail ,  meadow 

(Alopecurus  pratensis)  SA,  AL 

Galleta,  grass 

(Hilaria  jamesii)  S,  PJ,  SB 

Hairgrass,  tufted 

(Deschampsia  caespitosa)  A,  SA,  AL 
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ADAPTED  SPECIES  FOR  REVEGETATION  (Continued! 


Common  and  Scientific  Name 


Vegetation  Types  to  Which 
Species  is  Adapted 


Grama,  blue 

(Bouteloua  gracilis) 

Grama,  sideoats 
(B.  curtipendula) 

Muhly,  mat 

(Muhlenbergia  richardsonis) 

Needlegrass,  green 
(Stipa  viridula) 

Needlegrass,  letterman 
(S.  lettermani ) 

Needle  and  Thread 
(S.  comata) 

Orchardgrass 

(Dactylis  glomerata) 

Quackgrass 

(Agropyron  repens) 

Ricegrass,  Indian 

(Oryzopsis  hymenoides) 

Rye,  mountain 

(Secale  montanum) 

Rye,  winter 
(S.  cereale) 

Sacaton,  alkali 

(Sporobolus  airoides  airoides] 

Saltgrass,  inland 

(Distichlis  spicata  stricta) 

Squirreltail ,  bottlebrush 
(Sitanion  hystrix) 

Timothy 

(Phleum  pratense) 

Timothy,  alpine 
(P.  alpinum) 

Wheatgrass,  bearded 

(Agropyron  subsecundum) 

Wheatgrass,  bearded  bluebunch 
(A.  spicatum) 

Wheatgrass,  beardless  bluebunch 
(A.  spicatum  inerme) 


SB,  S,  PJ,  PD 

SB,  S,  PJ 

S,  MS,  PJ 

MS,  A,  PJ,  PD 

MS,  A,  PD,  SA,  PJ 

PJ,  S,  MS,  PD,  A 

A,  MS,  SA,  PD,  S,  PJ 

MS,  PJ,  A,  PD,  SA 

PJ,  S 

MS,  PJ,  A 

S,  MS,  A 

SB,  PJ,  G,  S 

G,  SB,  S 

SB,  PJ,  G,  MS,  A,  PD,  SA 

A,  SA 

SA,  AL 

A,  MS,  SA,  PD 

S,  PJ,  MS 

S,  PJ,  MS 
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ADAPTED  SPECIES  FOR  REVEGETATION  (Continued) 


Vegetation  Types  to  Which 
Common  and  Scientific  Name  Species  is  Adapted 


Wheatgrass,  bluestem  (or  western) 

(A.  smithii)  S,  MS,  PJ ,  PD 

Wheatgrass,  crested  (Fairway) 

(A.  cristatum)  S,  PJ,  MS,  A,  PD 

Wheatgrass,  crested  (standard) 

(A.  desertorum)  S,  PJ,  MS 

Wheatgrass,  intermediate 

(A.  intermedium)  PJ,  MS,  A,  PD 

Wheatgrass,  pubescent  (or  stiffhair) 

(A.  trichophorum)  PJ,  S,  MS 

Wheatgrass,  Scribner 

(A.  scribneri)  A,  SA,  AL 

Wheatgrass,  Siberian 

(A.  sibiricum)  PJ,  S,  MS 

Wheatgrass,  slender 

(A.  trachycaulum)  A,  SA,  MS,  PD,  AL 

Wheatgrass,  streambank 

(A.  riparium)  PJ,  MS,  S 

Wheatgrass,  tall 

(A.  elongatum)  PJ,  MS,  S 

Wildrye,  blue 

(Elymus  glaucus)  MS,  A 

Wildrye,  creeping 

(E.  triticoides)  PJ,  S,  MS 

Wildrye,  Basin 

(E.  cinereus)  PJ,  S,  MS 

Wildrye,  mammoth 

(E.  giganteus)  PJ,  S,  MS 

Wildrye,  Russian 

(E.  junceus)  S,  MS,  PJ 

Wildrye,  Salina 

(E.  salina)  PJ,  s,  MS 
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APPENDIX  D 


APPENDIX  D 
ARCHEOLOGICAL  METHODOLOGY 

Procedures  Used  to  Identify  Archeological  Sites 

The  identification  of  cultural  resources  within  the  regional  ES 
area  was  accomplished  through  the  following: 

Comprehensive  literature  search  of  published  and  unpublished 
archeological  research  in  the  area; 

Search  of  the  Office  of  the  State  Archaeologist's  site  files  (as 
well  as  contact  with  Montrose  and  Grand  Junction  districts,  BLM;  the 
U.S.  Forest  Service;  and  the  National  Park  Service); 

Review  of  the  National  Register  of  Historic  Places; 

Statistical  sample  inventory  of  the  area  by  Archaeological 
Associates  Inc.,  for  the  purpose  of  developing  a  predictive  probability 
model  of  distribution;  and 

5.  Review  of  available  cultural  resource  inventory  reports  from 
the  site-specific  coal  leases. 

Results  of  Literature  Search  and  Site  File  Search 

Prior  to  the  implementation  of  the  ES  study,  a  variety  of  research 
had  been  carried  out  within  the  bounds  of  the  ES  area.  Much  of  the  work 
was  done  during  the  1930s  and  1940s  by  amateur,  semi-professional,  and 
professional  archeologists  (see  Huscher  1939,  Huscher  and  Huscher  1940, 
1943,  Schroeder  1953,  1964,  Wormington  and  Lister  1956,  Hurst  1957, 
Peterson  1970). 
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Review  of  the  accumulated  data  was  begun  by  Wormington  and  Lister 
(1956)  and  culminated  in  the  definition  of  the  Uncompahgre  Complex  (see 
regional  chapter  2).  This  work  was  expanded  by  Buckles  (1971).  Since 
that  time,  professional  archeologists  have  been  working  in  the  area  in 
conjunction  with  various  governmental  agencies.  The  result  of  recent 
inventories  has  been  further  substantiation  of  the  previous  works  that 
defined  the  aboriginal  use  of  the  area  (see  Lister  and  Sandburg  1963, 
Smith  1966,  Jennings  1968,  Buckles  1968,  Ambler  1969,  Breternitz  1973, 
Breternitz  et  al .  1974,  Carpenter  and  Stiger  1975,  and  Breternitz  and 
Breternitz  1975,  Williams  1975,  Breternitz  and  Williams  1976). 

Archaeological  Associates  Sampling  Design 

Prior  to  implementing  the  ES,  a  contract  was  let  to  Archaeological 
Associates,  Inc.,  of  Boulder,  Colorado,  for  the  purpose  of  performing  an 
inventory  of  selected  tracts  in  the  ES  area.  The  purpose  of  the  inventory 
was  to  statistically  sample  approximately  28,390  acres  of  land  (16.20 
percent  of  the  project  universe)  in  the  Grand  Junction  and  Montrose 
districts  in  order  to  develop  a  predictive  model  of  site  location  that 
would  aid  future  planning  efforts  so  that  potential  major  mitigation  of 
archeological  and  historical  sites  could  be  avoided. 

The  research  design  is  a  stratified  sample  of  various  environmental 
zones  located  in  the  ES  area.  The  zones  were  delineated  using  Soil 
Conservation  Service  land  use/vegetation  maps.  The  project  universe  is 
made  up  of  ten  separate  areas.  The  acreage  of  each  vegetation  zone 
within  these  areas  was  determined  and  their  percent  of  the  total  acreage 
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was  calculated.  Survey  tracts  were  chosen  which  were  representative  of 
the  vegetation  zones  present  within  the  area  universe.  One  mile  wide 
transects  were  selected  and  mapped  so  as  to  cross  through  the  sample 
vegetation  zones.  Each  transect  was  walked  in  a  linear  fashion  with 
crew  members  positioned  no  more  than  thirty  meters  apart.  All  sites 
found  in  the  transect  zones  were  recorded,  mapped,  and  random  samples  of 
30  artifacts  were  collected  on  each  site.  Temporally  diagnostic  material 
was  collected  but  not  included  in  the  statistical  random  sample  from 
each  site.  Isolated  artifacts  were  also  recorded  and  mapped.  Sites 
identified  in  the  survey  were  evaluated  for  potential  eligibility  to  the 
National  Register  of  Historic  Places. 

Results  of  the  West-Central  Colorado  Coal  Lease  Survey 

Completion  of  the  field  survey  resulted  in  the  identification  of  90 
sites  (71  of  which  are  recommended  for  the  National  Register  as  part  of 
an  archaeological  district)  and  158  isolated  finds  within  the  sample 
areas.  Manipulation  of  the  field  data  has  resulted  in  four  levels  of 
analysis;  artifact  classification,  functional  determination  of  sites, 
artifact  and  site  chronologies,  and  settlement  patterns.  (The  following 
information  is  a  summary  of  the  "Final  Report  of  an  Archaeological 
Survey  of  the  West  Central  Colorado  Coal  leases"  by  Hibbets,  Grady, 
Halasi ,  Huse.) 

The  classification  of  artifact  types  was  accomplished  by  analysis 
of  morphological  features  including  shape,  size,  type  of  flaking  and 
manufacture,  lithic  material,  and  evidence  of  wear.  Artifacts  of  chipped 
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stone,  ground  stone,  ceramics,  and  bone  were  defined  according  to  the 
above  characteristics  and  when  possible,  compared  with  relative  chro- 
nologies of  similar  tools.  With  this  level  of  description,  variations  in 
artifacts  were  further  analyzed  according  to  possible  cultural  associa- 
tion, temporal  frame,  and  function. 

The  functional  analysis  of  sites  and  artifacts  resulted  in  the 
definition  of  fifteen  site  types  (for  example;  base  camp,  rock  art, 
lithic  source  area,  etc.).  Each  type  represents  a  range  of  activities 
taking  place  as  demonstrated  by  the  types  of  artifacts  found,  the 
associated  features  (fire  hearth,  structure,  lithic  debris),  and  the 
environmental  characteristics  of  the  area.  The  findings  support  the 
hypothesized  hunter-gatherer  level  of  subsistence  in  the  ES  area  as 
reflected  by,  "a  network  of  camps  with  outlying  activity  loci  representing 
short  term  procurement  ventures"  (Hibbets  et  al .  1978  p.  IV-l). 

Chronological  order  of  sites  was  accomplished  by  using  comparative 
typologies  from  sites  and  artifacts  which  have  been  previously  dated. 
The  results  indicate  continuous  occupation  with  the  ES  area  from  late 
Paleo-Indian  (8,000  BC)  on  through  historic  times.  Fifty-five  of  the  90 
sites  have  been  assigned  to  a  time  period,  21  of  which  are  multicomponent, 
indicating,  "reuse  of  site  locations  through  time"  (Hibbets  et  al .  1978 
p.  III-82). 

Site  distribution  and  settlement  varies  greatly  within  the  ES  area. 
Site  density  ranges  from  0  sites  per  section  up  to  6.49  sites  per  section 
with  the  overall  density  being  a  little  more  than  2  sites  per  section. 
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However,  this  distribution  is  non-random.  The  study  has  supported  five 
variables  as  being,  "relevant  to  prehistoric  site  selection"  (Hibbets  et 
al.  1978  p.  IV-2);  (1)  elevation,  (2)  slope,  (3)  aspect,  (4)  distance  to 
water,  and  (5)  vegetation.  Manipulation  of  the  field  data  reveals  that 
site  location  is  based  on  a  preference  for  certain  locales  (created  by 
certain  combinations  of  the  above  variables)  whose  resouces  would  create 
a  beneficial  environment  for  its  inhabitants.  Definite  trends  have 
emerged  showing  specific  areas  of  certain  topographical  and  environmental 
features  to  have  greater  potential  for  prehistoric  utilization  than 
areas  with  different  defining  characteristics.  Using  the  results  of 
site  density  within  the  ten  transects,  site  occurrence  can  be  predicted 
in  areas  of  comparable  topographic  and  ecological  zones.  Settlement 
patterns,  as  defined  by  the  mean  and  range  of  the  above  variables  as 
they  occur  in  association  with  sites,  provide  the  paraments  with  which  a 
predictive  statement  can  be  made  and  used  in  future  cultural  resource 
management  planning. 

Copies  of  the  final  report  will  be  on  file  with  Interagency 
Archeological  Services,  Denver,  Colorado,  and  Bureau  of  Land  Management 
District  Offices  in  Grand  Junction  and  Montrose. 
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APPENDIX  F 


APPENDIX  F 

TRANSPORTATION  METHODOLOGY 
AND  ASSUMPTIONS 


Highway  Capacity 
Assumptions 

1.  Traffic  generation  will  remain  proportional  to  population  over 
time. 

2.  Average  peak  hour  percentage  of  average  daily  traffic  (ADT) 
will  remain  constant. 

3.  Design  non-volume  percentage  of  ADT  will  remain  constant  (worst 
case) . 

4.  Forty  percent  of  the  total  employees  will  be  assigned  to  one 
shift. 

5.  No  carpooling  or  busing  will  occur. 

6.  Employee  trips  will  occur  in  average  peak  hours. 

7.  Truck  hauls  will  occur  during  average  peak  hours. 

8.  Employee  trips  and  truck  hauls  will  occur  during  DHV  (worst 
case) . 

9.  Road  capacities  assume  fair  weather  and  daylight. 

Methodology 

Because  a  highway  can  (theoretically  at  least)  function  at  24  peak 
hours,  ADT  will  not  exceed  design  capacity  and  therefore  show  no  impact. 
By  breaking  down  ADT  to  average  peak  hour  volumes  and  DHV,  impacts  can 
be  shown.  The  formulas  are  as  follows: 
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Average: 

Average  Peak  Hour  (as  a  percentage)  X  ADT  (1990)  +  Employee 

Trips  +  Truck  Hauls/hr 

Capacity  (Volume  at  Service  Level  C) 


Worst  Case: 

DAV  (as  a  percentage)  X  ADT  (1990)  +  Employee 

Trips  +  Truck  Hauls/hr 

Capacity  (Volume  at  Service  Level  C) 


These  will  indicate  if  and  by  how  much  the  expected  volume  will  exceed 
capacity  of  the  highway.  Volume  at  Service  Level  C  was  chosen  because 
this  is  the  normal  Service  Level  of  the  highways  at  present.  Any  number 
exceeding  1.0  will  indicate  that  during  a  peak  hour  the  Service  Level 
will  drop  to  D  or  E  and  thus  an  impact  will  occur.  As  traffic  volume 
increases,  the  peak  hour  volume  will  increase. 

Accident  Rates 
Assumptions 

1.  Rates  will  remain  the  same  (accident  rates  increase  slightly  as 
traffic  increases,  but  not  quantifiably). 

2.  No  upgrades  on  highways  will  occur. 

3.  Weather  patterns  in  the  area  will  remain  constant  over  time. 

4.  No  significant  change  in  vehicle  safety  will  occur. 

Methodology 

The  total  number  of  accidents  per  year  were  determined  by  the 
following  formulas: 

ADT  X  Segment  Length  X  365  (days)  X  accident  rate  =  X 

10^ 
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APT  X  Segment  Length  X  365  (days)  X  fatality  rate  =  X 

108 

These  numbers  are  approximate  rounded  to  nearest  whole  number. 

Grade  Crossing  Hazard  Rates 
Assumptions 

1.  Number  of  accidents  per  exposure  rates  will  remain  constant. 

2.  No  upgrades  at  crossings  will  occur. 

3.  No  grade  separations  will  occur. 

4.  Colorado  Department  of  Highways  matrix  is  correct. 

Methodology 

1.  Determine  projected  ADT  +  present  crossing  protection  devices. 

2.  By  using  chart  supplied  by  the  Colorado  Department  of  Highways 
determine  the  coefficient  which  corresponds  with  the  projected  ADT  and 
highest  grade  crossing  protection  device. 

3.  Determine  numbers  of  projected  trains  and  find  the  correspond- 
ing coefficient  on  the  chart. 

4.  Multiply  the  two  coefficients  and  then,  using  the  weighting 
chart,  determine  the  hazard  rate. 

The  charts  were  supplied  in  Colorado  State  Highway  Department  Railroad 
Grade  Crossing  Data. 
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APPENDIX  G(CONTINUED) 
SKI  AREAS  LISTED  ON  MAP  16  IN  APPENDIX  P 

Key  Ski  Area 


1  Aspen  Highlands 

2  Aspen  Mountain 

3  Buttermilk 

4  Snowmass 

5  Sunlight 

6  Powderhorn 

7  Crested  Butte 


COLORADO  DIVISION  OF  HIGHWAYS  REST  STOPS 
LISTED  ON  MAP  16  IN  APPENDIX  P 


Key  Rest  Stop 


A  Hanging  Lake 

B  French  Creek 

C  Glenwood  Springs 

D  Delta-Antelope 

E  Rifle 


1,342 


APPENDIX  H 


APPENDIX  H 

VISUAL  RESOURCE  MANAGEMENT 

The  visual  resources  of  the  public  lands  that  are  managed  by  the 
Bureau  of  Land  Management  are  controlled  by  a  three  phase  process:  (1) 
visual  resource  inventory  and  evaluation,  (2)  visual  resource  contrast 
rating,  and  (3)  visual  resource  project  planning  and  design.  The 
objective  is  to  provide  a  systematic  approach  for  identifying  scenic 
quality  and  setting  minimum  quality  standards  for  management  of  the 
visual  resource  values  by  a  process  which  classifies  public  lands  into 
one  of  five  visual  resource  management  (VRM)  classes. 

Visual  Resource  Inventory  and  Evaluation 

The  identification  of  scenery  units  is  the  first  step  in  the 
inventory  phase.  Landscapes  are  organized  by  defining  areas  which  have 
similar  scenery  and  landscape  attributes.  These  landscape  scenery  units 
are  evaluated  and  categorized  according  to  seven  criteria:  landform, 
vegetation,  water,  color,  influence  of  adjacent  scenery,  scarcity,  and 
cultural  modifications.  Gradations  within  each  criterion  (see  table 
H-1)  are  represented  by  numerical  values;  the  sum  of  the  numerical  values 
for  all  seven  criteria  would  identify  the  subject  landscape  as  outstanding, 
characteristic,  or  common,  and  would  establish  the  landscape's  visual 
character.  The  general  impression  that  a  person  receives  from  a  view 
would  be  the  visual  character  of  a  landscape  and  would  be  the  prime 
image  of  that  view  that  the  person  would  remember. 

The  second  step  in  the  inventory  phase  is  to  assign  a  "sensitivity" 
rating  to  an  area.  The  high,  medium,  or  low  rating  would  represent  the 
public  sensitivity  or  projected  reaction  to  various  levels  of  change  in 
the  landscape's  character.  User  volume--both  vehicular  and  pedestrian 
--and  expressed  user  attitudes  are  the  bases  for  the  sensitivity  rating. 
The  identification  of  key  observation  points  and  of  foreground, 
midground,  and  background  zones  establishes  a  hierarchy  of  viewing 
points  and  scene  areas.  By  combining  the  scene  area  analysis,  key 
observation  points,  corridors,  and  areas,  and  user  attitudes,  land  areas 
are  rated  for  their  visual  importance  to  the  public  and  for  sensitivity 
to  change  in  those  land  areas. 

The  third  step  in  the  visual  resource  inventory  and  evaluation  phase 
is  to  analyze  the  scenic  quality  map  and  the  sensitivity  map  in  order  to 
allocate  the  landscapes  to  visual  resource  management  classes.  These 
five  classes  outline  the  degrees  of  modification  allowed  in  the  basic 
elements  of  the  landscape;  form,  line,  color,  and  texture  of  land  and 
water  bodies,  vegetation,  and  structures  would  also  be  the  basic 
elements  to  establish  landscape  character.  The  VRM  classes  are  the 
basis  for  establishing  VRM  planning  objectives  for  resource  lands  and 
the  limits  for  accommodating  future  cultural  alternations. 
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Class  I 

This  class  provides  primarily  for  natural  ecological  changes; 
management  activities  are  to  be  restricted  and  are  not  to  attract 
attention. 

Class  II 

Changes  in  the  basic  elements  caused  by  management  activities 
should  not  be  evident  in  the  characteristic  landscape. 

Class  III 

Contrasts  to  the  basic  elements  may  be  evident  and  begin  to 
attract  attention,  but  they  should  remain  subordinate  to  the  existing 
characteristic  landscape. 

Class  IV 

Alterations  may  attract  attention  but  should  repeat  the  form, 
line,  color,  and  texture  elements  of  the  characteristic  landscape. 

Class  V 

Rehabilitation  is  needed  to  restore  the  landscape  to  the 
character  of  the  surrounding  landscape. 

Visual  Resource  Contrast  Rating 

The  degree  to  which  a  management  activity  adversely  impacts  the 
visual  quality  of  a  landscape  depends  on  the  extent  of  visual  contrast 
that  is  created  between  the  activity  and  the  existing  landscape 
character.  Contrast  is  measured  by  separating  the  landscape  into  land 
and  water  surfaces,  vegetation,  and  structures,  and  then  predicting  the 
magnitude  of  change  in  contrast  with  the  basic  elements  (form,  line, 
color,  and  texture  for  each  of  the  three  major  features).  Assessment 
of  the  degree  of  contrast  will  indicate  the  severity  of  impact  and 
would  guide  the  determinations  for  reducing  the  contrasts  to  meet  the 
requirements  of  the  VRM  classes.  Contrasts  are  considered  from  the 
most  critical  viewpoints  for  distance,  angle  of  observation,  length 
of  time,  relative  size  of  the  project,  season  of  the  year,  light,  and 
the  effects  of  time  on  the  healing  process.  (Table  H-2  summarizes  VRM 
contrast  ratings  for  the  site-specific  actions.) 

Visual  Resource  Project  Planning  and  Design 

The  identification  of  specific  contrasts  in  form,  line,  color, 
and  texture  indicate  the  problems  which  could  allow  design  mitigation. 
By  applying  design  procedures  to  proposed  action,  visual  contrasts  can 
be  eliminated  or  reduced  to  potentially  meet  the  visual  planning 
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objectives  that  are  stipulated  in  the  VRM  class  designations.  Once 
a  project  has  been  designed  to  reduce  visual  contrasts,  it  is 
reassessed  by  the  visual  contrast  system  to  determine  if  the  project 
can  meet  the  area's  visual  goals  and,  if  not  to  what  degree  the 
landscape's  visual  resource  would  be  impacted. 
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TABLE  H-1 

SCENIC  QUALITY 
INVENTORY  AND  EVALUATION  CHART 


Key  Factors 


Rating  Criteria  and  Score 


Landform 


High  vertical  relief 
as  expressed  in  pro- 
minent cliffs,  spires 
or  massive  rock  out- 
crops, or  severe 
surface  variation  or 
higly  eroded  forma- 
mations  including  major 
badlands  or  dune 
systems;  or  detail 
features  dominant  and 
exceptionally  striking 
and  intriguing  such 
as  glaciers.         c 


Steep  canyons,  mesas, 
buttes,  cinder  cones 
and  drumlins;  or 
interesting  erosional 
patterns  or  variety 
in  size  and  shape  of 
landforms;  or  detail 
features  present  and 
interesting  though 
not  dominant  or 
exceptional . 


3 


Low,  rolling  hills, 
foothills  or  flat 
valley  bottoms. 
Interesting  detail 
landscape  features 
few  or  lacking. 


Vegetation 


A  variety  of  vegeta- 
tive types  as  expressed 
in  interesting  forms, 
textures,  and  patterns,  c 


Some  variety  of 
vegetation,  but  only 
one  or  two  major 
types.  2 


Little  or  no 
variety  or  con- 
trast in  vege- 
tation. 


Water 


Clear  and  clean 
appearing,  still , 
cascading  white  water, 
any  of  which  are  a 
dominant  factor  in 
the  landscape.        c 


Flowing,  or  still , 
but  not  dominant  in 
the  landscape. 


3 


Absent  or  present, 
but  not  notice- 
able. 


Color 


Rich  color  combina- 
tions, variety  or 
vivid  color;  or  pleas- 
ing contrasts  in  the 
soil,  rock,  vegetation, 
water,  or  snow  fields. 


Some  intensity  or 
variety  in  colors 
and  contrast  of  the 
soil ,  rock,  and  vege- 
tion,  but  not  a 
dominant  scenic  ele- 
ment. 0 


Subtle  color  varia- 
tions, contrast  or 
interest;  generally 
mute  tones. 


1 


Influence  of 
Adjacent 
Scenery 


Adjacent  scenery 
greatly  enhances  vis- 
ual quality. 


Adjacent  scenery 
moderately  enhances 
overall  visual 
quality.  J 


Adjacent  scenery 
has  little  or  no 
influence  on  over- 
al 1  visual  qua! i ty.  Q 


Scarcity 


One  of  a  kind;  or 
unusually  memorable, 
or  very  rare  within 
region.  Consistent 
chance  for  exceptional 
wildl ife  or  wild- 
flower  viewing,  etc. 


Distinctive,  though 
somewhat  similar  to 
others  within  the 
region. 


Interesting  within 
its  setting,  but 
fairly  common  with- 
in the  region. 


Cultural 

Modifications 


Free  from  aestheti- 
cally undesirable  or 
discordant  sights  and 
influences;  or 
modifications  add 
favorably  to  visual 
variety. 


Scenic  quality  is 
somewhat  depreciated 
by  inharmonious  in- 
trusions, but  not  so 
extensive  that  the 
scenic  qualities 
are  entirely  negated 
or  modifications  add 
1 ittle  or  no  visual 
variety  to  the  area. 


Modifications  are 
so  extensive  that 
scenic  qualities 
are  for  the  most 
part  nullified  or 
substantially  re- 
duced. 


-4 
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APPENDIX  I 
SOCIOECONOMIC  ASSUMPTIONS 

Assumptions  were  necessary  as  to  the  locally  supplied  employment 
from  each  county  for  each  project.  Table  I-l  shows  the  county  of 
residence  of  employment  associated  with  the  particular  development. 
(This  means  that  100  percent  of  the  people  associated  with  the  ARCO 
project  are  expected  to  reside  in  Delta  County,  not  that  the  present 
population  of  Delta  County  would  provide  all  of  the  employees  needed.) 
These  assumptions  were  based  primarily  upon  three  factors:  the  distance 
from  place  of  employment  (a  maximum  of  60  minutes  average  driving  time 
was  used  for  operations  worker,  and  90  minutes  for  construction  workers), 
the  size  of  communities  in  the  vicinity  and  their  ability  to  absorb 
population  growth,  and  the  projected  overall  growth  rate  for  the  area. 

Besides  inputting  fixed  employment  data  for  these  special  projects, 
growth  in  other  industries  was  accounted  for  by  yearly  increases  in 
employment.  The  yearly  growth  rates  is  basic  sector  employment  which 
were  used  for  each  count  are  comparable  to  the  actual  rates  from  1970 
to  1977. 

Socioeconomic  Model 


Low  Level  Scenario 

The  Low  Level  projection  series  combines  a  "no  development" 
baseline  projection  series  derived  by  Robinson  Associates  with  other 
energy-related  population  growth  that  the  BLM  environmental  staff 
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TABLE  I  -1 

EXPECTED  RESIDENCE  OF  EMPLOYEES 
FOR  NON-COAL-RELATED  DEVELOPMENT 


Project  or 
Development County Percentage 

U.S.  Bureau  of  Reclamation  projects: 

Dallas  Creek  Montrose  70 

■    .:   .,:     Ouray  30 

Paradox  Valley  Montrose  75 

-'  •  .  ,      San  Miguel  25 

Grand  Valley  Mesa  100 

Dominguez  Mesa  100 

San  Miguel  Montrose  50 

San  Miguel  50 

Oil  shale  development: 

Rio  Blanco  (C-A) 

Construction  Garfield  50 

Mesa  25 

Rio  Blanco  25 

Operation  Garfield  50 

Rio  Blanco  50 
Colony 

Construction  Garfield  50 

Mesa  50 

Operation  Garfield  60 

Mesa  40 
Occidental 

Construction  Garfield  50 

Mesa  25 

Rio  Blanco  25 

Operation  Garfield  50 

Rio  Blanco  50 
Superior 

Construction  Garfield  50 

Mesa  25 

Rio  Blanco  25 

Operation  Garfield  30 

Rio  Blanco  70 
Paraho 

Construction  Garfield  50 

Mesa  50 

Operation  Garfield  60 

Mesa  40 

Molybdenum  mining: 

Amax  Gunnison  100 

Power  generation: 

Colorado-Ute  Montrose  75 

San  Miguel  25 
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TABLE  i-l 


EXPECTED  RESIDENCE  OF  EMPLOYEES 
FOR  NON-COAL-RELATED  DEVELOPMENT 
(CONTINUED) 


Project  or 
Development 


County 


Percentage 


Uranium  mining: 

Pioneer  Uravan 

Brooks  Minerals 

Cotter  Corporation 

Uranium  Independents 
Homestake  Mining 

Coal  mining: 

Anschutz 

Atlantic  Richfield 

General  Exploration 

Mid-Continent 

Sheridan  Enterprise 

Colorado  Westmoreland 

Sunflower 

U.S.  Steel -Somerset 

Western  Slope  Carbon 

Quinn 

Sunlight 
Coal  Fuels 
Bendetti  Brothers 
Empire  Energy-Edwards 
Western  States 

Bear 


Montrose 
San  Miguel 
Montrose 
San  Miguel 
Montrose 
San  Miguel 
Montrose 
Chaffee 
Gunnison 


Garfield 

Delta 

Garfield 

Mesa 

Garfield 

Mesa 

Mesa 

Delta 

Delta 

Delta 

Gunnison 

Delta 

Gunnison 

Delta 

Montrose 

Garfield 

Mesa 

Garfield 

Delta 

Delta 

Montrose 

Delta 

Gunnison 


40 
60 
80 
20 
60 
40 
100 
40 
60 


100 

100 

20 

80 

20 

80 

100 

100 

100 

40 

60 

90 

10 

70 

30 

100 

100 

100 

100 

70 

30 

60 

40 
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has  chosen  to  treat  as  part  of  the  normal  baseline  environment.  The 
derived  baseline  projections  for  all  six  counties  of  interest  have 
thus  served  as  a  minimum  base  to  which  additional  employment-related 
population  growth  as  reflected  in  the  low,  mid,  and  high  scenarios  has 
been  added  (see  attachment  I-l  for  a  description  of  the  methodology 
used  to  derive  the  normal  baseline  projections). 

The  Low  Level  projection  series  assumes  certain  changes  in  employ- 
ment by  county  as  postulated  by  the  BLM  staff.  This  new  employment 
served  as  input  to  a  program  that  models  the  direct  and  induced  or 
indirect  employment  and  population  effects  of  new  basic  employment 
in  each  of  the  counties  under  study.  The  major  components  of  this 
program  include: 

1.  A  family  dependent  factor  reflecting  the  assumed  marital 
status  and  family  size  for  new  basic  (i.e.,  mining,  construction,  and 
operating)  employees; 

2.  A  separate  family  dependent  factor  for  non-basic  (i.e.,  local 
service)  employees; 

3.  An  employment  multiplier  factor  reflecting  the  induced  employ- 
ment effects  of  new  basic  employment.  Two  separate  multiplier  values 
were  derived  for  each  county,  one  reflecting  the  initial  infusion  of 
basic  employment  and  a  somewhat  higher  value  in  the  later  years  of  the 
projection  period.  The  magnitude  of  the  respective  county  multipliers 
reflects  historical  intersectoral  employment  effects  and  a  lag  effect 
in  the  response  or  arrival  of  new  local  service  non-basic  employment. 
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The  Low  Level  projections  are  thus  the  product  of  a  modified  cohort- 
survival  approach  to  natural  population  growth  and  an  imputed  population 
growth  tied  to  employment  related  migration.  School  age  population 
(ages  5-18)  was  disaggregated  from  the  total  county  population  using 
the  1977  special  census  one  year  cohort  profile.  The  school  age  profiles 
for  Mesa,  Garfield,  and  Delta  counties  also  served  as  the  basis  for  pro- 
jecting the  school  age  population  in  Gunnison,  Montrose,  and  Ouray 
counties. 

Mid  Level  Scenario 

To  derive  population  projections  for  the  Mid  Level  series  alter- 
native (mid  level)  assumptions  regarding  new  basic  employment  by  project 
and  by  year  were  utilized  as  input  to  the  program  described  above.  The 
annual  totals  of  direct  and  indirect  population  were  added  to  the  BLM 
assumed  baseline  environment  (i.e.,  the  Low  Level  growth  series)  to 
derive  total  Mid  Level  projections  for  the  1977-1990  period.  School 
age  population  was  again  derived,  using  the  1977  special  census  demo- 
graphic profiles;  a  constant  ratio  of  school  age  population  to  the 
total  county  population  was  assumed  to  prevail  throughout  the  pro- 
jection period. 

High  Level  Scenario 

The  High  Level  projection  series  was  developed  using  the  BLM's 
High  Level  assumptions  of  new  employment  by  project  by  year.  These 
new  employment  forecasts  were  used  as  input  to  the  program  outlined 
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above  and  annual  totals  were  added  to  the  Low  Level  (i.e.,  BLM  base- 
line) totals.  School  age  population  was  derived  in  the  same  manner  as 
in  the  Low  and  Mid  Levels. 

A  total  of  55  print-outs  have  been  produced:  1  prototype  print- 
out for  the  Low,  Mid,  High,  and  site-specific  series;  9  site-specific 
population  projections;  9  site-specific  school  age  projections;  18 
county  population  projections;  and  18  county  school  age  population 
projections. 


1,354 


ATTACHMENT  I-l 

The  baseline  population  figures  presented  in  the  low-,  mid-,  and 
high-level  estimates  and  projections  for  the  six  subject  counties  were 
derived  from  two  sources:  (1)  estimates  and  projections  prepared  by 
the  Demographic  Section  of  the  Division  of  Planning,  Colorado  Department 
of  Local  Affairs;  and  (2)  special  census  results  for  Delta,  Garfield, 
and  Mesa  Counties,  prepared  by  the  U.S.  Bureau  of  the  Census  in  1977. 

Estimates  and  Projections  of  the  Division  of  Planning 

The  baseline  population  estimates  for  1977  in  Gunnison,  Montrose 
and  Ouray  Counties  and  for  all  six  counties  for  1978  were  obtained 
from  Colorado  Population  Reports-Population  Estimates,  series  CP-26, 
No.  78  (A)-l,  issued  August,  1978.  The  adjusted  estimates  for  July  1, 
1977  and  the  "basic"  series  of  the  pre-July  1,  1978  estimates  were  the 
figures  included  for  those  years. 

The  baseline  projections  for  1979  and  1980  were  obtained  for  all 
counties  from  the  1978  publication  of  the  Division,  "Short-Term  Popula- 
tion Projections  for  Colorado  Counties:  1979-1980,"  using  the  "basic" 
figures  projected  for  both  years. 

The  baseline  projections  for  all  counties  for  the  years  1985  and 
1990  were  derived  by  applying  an  adjustment  factor  for  each  county's 
projection  contained  in  the  Division's  1976  publication  Colorado 
Population  Projections  1970-2000.  The  adjustment  factors  are  ratios 
of  each  county's  1980  population  projection  as  contained  in  the  1978 
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Division  report  to  that  county's  1980  projection  in  the  1976  report. 
The  resulting  ratios  were  then  applied  to  each  county's  1985  and  1990 
population  projections. 

The  baseline  projections  for  the  years  1981  through  1984  and  1986 
through  1989  were  derived  by  applying  a  straight  line  interpolation 
between  the  quinquennial  years  (i.e.,  20%  of  the  difference  in  popula- 
tion between  1980  and  1985  was  added  to  the  1980  figures  to  obtain  the 
figures,  and  so  on) . 

Special  Census  Figures 

The  1977  figures  for  the  baseline  population  of  Delta,  Garfield, 
and  Mesa  Counties  were  obtained  from  the  Bureau  of  the  Census'  special 
census  effort  in  March  and  April  of  that  year.  Although  the  figures 
for  subsequent  years  are  based  on  mid-year  projections,  the  actual 
census  figure  was  included  as  a  "benchmark"  for  the  three  counties. 

The  projections  and  estimates  of  population  derived  from  Division 
of  Planning  data  were  rounded  to  the  closest  hundred,  and  therefore  the 
degree  of  accuracy  of  the  total  population  figures  (as  the  sum  of  the 
baseline  and  the  changes)  is  somewhat  misleading.  The  impact  popula- 
tion projections  were  left  in  the  unrounded  form  to  portray  the  changes 
in  population  more  precisely. 
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APPENDIX  J 
INCOME  MULTIPLIERS 

An  income  multiplier  is  used  to  determine  economic  benefits  of 
local  expenditures  caused  by  new  development.  It  is  also  used  to 
compare  benefits  with  costs. 

As  money  is  expended  in  the  area's  channels  of  businesses,  it 
changes  hands  several  times.  To  measure  the  multiplier  effect, 
interest  must  center  on  how  much  total  business  or  income  results  from 
the  original  expenditure.  The  individuals  and  businesses  receiving  a 
payment  return  it  to  the  income  stream  for  payment  of  expenses.  At 
this  point  emerge  the  all-important  leakages.  When  an  individual  or 
a  businessman  returns  dollars  to  the  income  stream,  he  returns  part 
within  the  area  and  part  outside.  The  portion  spent  outside  no  longer 
creates  more  business  or  income  within  the  area. 

The  individual  creates  leakages  as  he  saves  a  portion  of  his 
income  before  spending  the  rest.  Also,  he  spends  some  outside  the  area 
on  vacations,  insurance,  federal  tax,  mail-order  purchases,  and  such 
things.  The  businessman  has  expenses  that  result  in  leakages  --  his 
supplier  of  goods  may  be  out  of  state,  he  has  federal  taxes  to  pay. 
As  suppliers  are  paid,  the  money  tends  to  move  out  of  the  area  because 
most  goods  sold  in  the  area  are  produced  in  other  states.  A  major 
portion  of  the  retail  price  of  an  item  is  accounted  for  by  people  down 
the  line  from  the  retailer,  many  of  whom  are  outside  area  boundaries. 
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The  portions  of  the  money  retained  within  the  area  determine 
the  true  multiplier. 

To  calculate  the  total  economic  impact  of  an  original  investment, 
add  the  amounts  returned  each  time  to  the  income  stream  until  the 
return  reaches  zero. 

For  example,  the  multiplier  is  the  original  dollar  purchase  and 
that  part  of  the  dollar  that  remains  within  the  area  on  the  various 
turnovers  --  first  $1.00,  then  40(t,  then  15(i:,  then  St,   then  2t,   then 
It   remains.  At  this  point,  it  is  difficult  to  measure  further  impact 
from  the  expenditure  of  the  original  dollar. 

The  multiplier  varies  by  industries  and  regions.  Generally,  the 
smaller  an  area  of  concern  or  the  less  self-sufficient,  the  smaller 
the  multiplier.  Also,  some  industries  are  much  more  dependent  upon 
the  local  area  for  materials  and  labor  than  others. 

Determining  a  General  Multiplier 

The  following  formula  gives  a  general  income  multiplier  for  an 
area  when  new  income  is  introduced.  The  number  obtained  can  then  be 
used  to  multiply  times  the  original  income  to  give  the  total  economic 
impact  on  income  in  the  defined  area. 


income  multiplier  = 


l-(x)(y)(z) 


Where  x  =  percentage  of  the  new  income  a  consumer  will  spend 
rather  than  save. 

y  =  percentage  of  consumer  expenditures  made  in  the  area. 

z  =  percentage  of  business  expenditures  made  in  the  area. 
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To  illustrate,  assume  that  a  person  spends  90  percent  of  an 
addition  to  his  income.  He  spends  about  80  percent  of  that  90  percent 
in  the  area.  The  businessman  where  this  individual  buys  goods  must 
obtain  most  of  his  goods  from  out-of-area  sources.  Therefore,  the 
businessman  can  be  assumed  to  retain  in  the  area  about  40  percent  of 
what  the  consumer  spends  at  his  store.  Taking  these  estimates: 

income  multiplier  =  , —  ,.■'•■, _~   ^-^ 

l-(.80)(.90)(.40) 

What  this  says  is  that  if  $100  of  new  income  is  introduced  to  the 
area's  economic  stream,  the  final  economic  impact  would  be  $140,  which 
includes  the  original  $100. 

At  the  state  level,  most  income  multipliers  vary  from  1  to  a 
maximum  of  4  or  5  in  extreme  instances.  Most  estimates  would  fall 
between  I  and  2. 


Source:  Income  Multipliers  in  Economic  Impact  Analysis.  Special 
Report  294,  June  1970,  Oregon  State  University,  Robert  0.  Coppedge 
and  Russell  C.  Youmans. 
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APPENDIX  K 
NOISE  METHODOLOGY 

Equipment  available  for  noise  surveys  are  listed  below: 
1.  Gen  Rad  Model  1945  community  noise  analyzer,  which  has  a 
weatherproof  microphone  used  at  all  times  with  a  windscreen.  The 
unit  is  capable  of  operating  for  three  periods  of  h-,   1,  2,  3,  4,  6, 
12,  or  24  hours  each.  Data  produced  for  each  period  were: 


^ax 

■-zu 

LO.I 

•-50 

4 

•-90 

4 

L99 

L5 

•-min 

ko 

'-eg 

The  system  was  checked  for  accuracy  when  first  set  up  and  before  being 
moved  from  any  location  by  use  of  a  Gen  Rad  Model  1526-A  Sound  Level 
Calibrator. 

2.  A  B&K  Type  2203  sound  level  meter  with  a  B&K  Model  1613  octave 
band  analyzer.  The  unit  was  checked  twice  daily  with  a  B&K  Model  2204 
sound  level  calibrator.  This  was  used  in  locations  where  it  was  not 
feasible  to  carry  the  1945.  The  1613  was  to  be  used  to  analyze  unusual 
sounds. 

3.  Gen  Rad  Model  1523  strip  chart  recorder  used  to  obtain  graphs 
of  time  versus  sound  level.  It  was  checked  before  and  after  use  with  a 
Gen  Rad  1526A  sound  level  calibrator. 
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4.  Scott  type  452  sound  level  meter  with  a  built-in  calibrator. 
This  was  used  as  a  backup  for  the  B&K  instrument. 

Windscreens  were  used  on  microphones  at  all  times.  All  units 
except  for  the  B&K  2203  and  1613  had  been  calibrated  with  traceability 
to  a  National  Bureau  of  Standards  source  within  a  year. 

Except  for  observations  in  Grand  Junction  and  Montrose,  measure- 
ment sites  were  located  on  vegetation-covered  ground.  No  observations 
were  made  during  periods  of  high  wind  or  on  snow-covered  ground. 

Overnight  observations  were  made  at  motels.  Daytime  and  evening 
observations  were  made  at  locations  suggested  by  residents  who  were 
concerned  about  current  or  future  noise  problems  and  at  locations  which 
seemed  to  be  representative  of  a  specific  "area  of  concern." 

During  the  course  of  this  investigation  sound  level  measurements 
were  made  of  a  freight  train  across  the  Colorado  River  from  the  Island 
Acres  Recreation  Area.  The  distance  was  estimated  to  be  about  200  feet 
from  the  instrument  to  the  railroad  track.  The  distance  was  also 
checked  on  a  1:24000  scale  topographic  map.  The  three-engine  unit  was 
recorded  at  80  dBA  while  under  acceleration  and  the  remainder  of  the 
train  averaged  76  dBA. 

Because  of  conflicting  schedules  measuresments  were  not  made  of 
noise  levels  associated  with  loading  unit  trains. 
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TYPICAL  DEVELOPMENT  OPERATIONS 

Exploration,  development,  production,  and  reclamation  are  the  four 
major  operations  in  coal  mining  (see  U.S.  Department  of  the  Interior 
1975  and  University  of  Oklahoma  1975  for  detailed  descriptions  of  these 
operations) . 

Exploration 

The  nature  of  the  overlying  strata,  the  depth  and  thickness  of 
the  coal  deposit,  and  the  quantity  of  ground  water  are  determined  from 
detailed  geologic  mapping  and  drill-hole  data.  Coal  and  water  samples 
from  the  drill  hole  are  analyzed  to  determine  the  grade  of  coal  and 
quality  of  ground  water.  A  number  of  exploratory  holes  are  required  to 
delineate  the  shape  of  the  deposit  to  determine  its  size  and  boundaries. 
Federal  regulations  require  that  all  aquifers  and  workable  coal  beds 
encountered  in  drilling  be  protected  from  contamination  by  oil,  gas, 
water,  and  other  fluid  substances  and  that  drill  holes  be  suitably 
abandoned. 

Development 

Except  for  planning  the  mine,  which  includes  plans  for  reclamation 
of  mined  land  and  prevention  of  air  and  water  pollution,  actual 
development  cannot  begin  until  all  necessary  arrangements  have  been  made 
with  federal,  state,  and  local  governments,  as  well  as  with  any  private 
owners  of  surface  and  mineral  rights.  The  next  step  is  construction  or 
upgrading  of  roads  for  access  to  selected  sites  on  the  mine  property 
and  to  the  coal  deposit  and  construction  of  utility  lines  and  the  mine 
plant.  The  mine  plant  is  commonly  constructed  near  the  portal  of  the 
main  drift,  slope,  or  shaft.  Mine  ventilation  fans  are  installed  on 
the  surface.  The  Sheridan  Enterprises'  Loma  Project  includes  proposed 
construction  of  a  railroad  spur.  Access  to  the  coal  deposits  at  an 
underground  operation  is  provided  by  either  drifts,  slopes,  shafts,  or 
a  combination  thereof.  The  coal  seam  is  developed  for  further  operations 
by  driving  entries  with  electrically-powered  equipment. 

Production 


Production  is  the  yield  or  output  of  a  mine.  After  the  initial 
development  has  gained  access  to  the  coal  seam,  one  of  three  methods 
would  be  used  to  extract  the  coal:  room-and-pillar,  longwall,  or  auger. 
GEX  Colorado  Company  proposes  to  use  room-and-pillar  mining;  Anschutz 
Coal  Corporation  and  Atlantic  Richfield  Company  propose  to  use  longwall 
methods;  and  Mid-Continent  Coal  and  Coke  Company  proposes  longwall 
methods  for  Cottonwood  Creek  and  longwall,  room-and-pillar,  and  auger 
methods  for  Coal  Canyon. 
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In  room-and-pillar  mining,  a  passageway  is  excavated  through  the 
coal  seam.  From  this  passageway,  rooms  are  excavated  in  the  coal  seam, 
and  the  strata  above  are  supported  by  pillars  of  coal  left  in  place. 
Entries  are  typically  driven  20  feet  wide;  coal  pillars  are  generally 
rectangular  and  80  to  120  feet  on  a  side.  The  coal  is  cut  off  the  face 
of  the  seam  and  loaded  onto  some  type  of  transportation  equipment.  Most 
room-and-pillar  mines  in  the  United  States  now  employ  either  conventional 
or  continuous  mining  methods.  (Figure  L-1  illustrates  the  pattern  of 
room-and-pillar  mining  by  both  conventional  and  continuous  mining 
methods.) 

In  conventional  mining,  a  cutting  machine,  operating  somewhat  like 
a  large  chain  saw,  cuts  a  slice  under  the  seam.  A  mobile  drilling  rig 
then  drills  blastholes,  the  coal  is  fragmented  by  blasting,  and  the 
fragments  are  picked  up  by  a  mechanical  loader. 

Continuous  mining,  a  single  machine  (the  continuous  miner) 
performs  the  cutting,  loading,  and  initial  transportation  operations. 
This  machine  cuts  the  coal  off  the  face  of  the  seam  by  rotating  a 
drum-shaped  cutter.  The  cutter  is  mounted  above  a  loading  device  that 
pulls  the  mined  coal  onto  a  conveyor  belt,  which  then  moves  it  to  the 
transportation  system  being  used  to  carry  the  coal  to  the  surface. 

Roof  support  must  be  provided  for  the  rooms  excavated  by  either 
mining  method.  The  system  most  frequently  used  involves  drilling  holes 
in  the  roof  and  inserting  bolts  equipped  with  either  expansion  heads 
or  another  fastening  system. 

Leaving  pillars  in  place  to  support  the  roof  significantly  decreases 
the  portion  of  the  coal  that  can  be  mined.  On  the  average,  about  45  to 
50  percent  of  the  coal  in  place  is  recovered  in  room-and-pillar  mines 
in  the  United  States.  This  percentage  can  be  increased  by  removing 
additional  coal  when  the  mine  is  being  closed  down  and  roof  support  is 
no  longer  a  problem.  Possibly  as  much  as  80  percent  of  the  coal  in 
place  can  eventually  be  recovered  by  the  room-and-pillar  method.  However, 
this  increased  recovery  could  only  be  accomplished  under  ideal  conditions, 
such  as  the  presence  of  only  one  coal  seam,  that  seam  being  less  than 
ten  feet  thick,  and  the  geologic  conditions  such  that  the  mine  has  a 
very   stable  roof.  In  the  ES  area  most  coal  occurs  in  multiple  seams, 
with  some  seams  ten  feet  or  more  thick.  Should  maximum  recovery  be 
attempted  in  one  seam,  the  possibilities  of  recovering  other  seams 
would  be  lowered  and  the  net  production  from  the  mine  would  be  decreased. 
When  subsidence  of  the  ground  is  permissible,  the  coal  pillars  and  coal 
barriers  between  sections  can  often  be  removed,  which  allows  the  roof 
to  collapse  after  the  mining  operation.  Where  all  of  the  pillars  in 
the  panel  area  can  be  recovered,  the  surface  over  the  panel  should 
subside  uniformly. 
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FigureL-1.     Alternative  methods   for 
room- and-pi liar  mining  (University  of 
Oklahoma  1975) 
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As  in  the  room-and-pillar  method,  longwall  mining  starts  with 
sets  of  entries  cut  into  the  panel  areas.  However,  longwall  blocks 
range  from  300  to  600  feet  wide  and  are  sometimes  1.5  miles  long, 
(This  type  of  operation  is  illustrated  in  figure  L-2.)  A  shearing 
drum  moves  back  and  forth  across  the  working  face  of  the  seam  between 
two  access  passageways  or  galleries.  Sheared  coal  drops  onto  a  conveyor, 
which  moves  it  to  the  transportation  system  being  used  to  remove  the 
coal  from  the  mine.  The  roof  in  the  area  immediately  behind  the  mining 
machine  is  held  up  by  hydraulic  jacks  that  are  moved  forward  as  the 
mining  operation  advances  (figure  L-3).  As  the  jacks  are  moved,  the 
roof  is  allowed  to  cave  behind  the  advancing  work  area;  the  roof  is 
occasionally  blasted  to  ensure  a  controlled  cave-in  rate  and  to  reduce 
overburden  pressure  on  the  coal  bed  being  mined.  Surface  subsidence 
from  longwall  mining  should  be  generally  uniform  over  the  panels  and 
will  occur  as  mining  progresses.  Surface  subsidence  over  the  entries, 
however,  will  not  occur  until  some  time  after  mining  has  been  finished. 

Coal  mining  by  the  auger  method  consists  of  boring  horizontal  or 
nearly  horizontal  holes  in  an  exposed  face  of  coal  and  loading  the  coal 
removed  by  the  auger.  Three  choices  of  auger  heads,  single,  dual, 
or  triple  are  available  to  remove  up  to  90  inches  of  coal  for  a  distance 
of  over  200  feet.  Average  depth  is  about  160  feet.  Augering  is 
generally  used  where  the  terrain  is  too  steep  for  overburden  removal  and 
recovery  by  underground  methods  would  be  impractical  or  unsafe.   In  this 
situation,  a  bench,  wide  enough  for  operating  the  auger  and  transporting 
mined  coal,  is  cut  around  the  hillside  at  the  outcrop.  Auger  mining  is 
proposed  for  approximately  40  acres  of  Mid-Continent's  Coal  Canyon 
property.  Presumably,  auger  mining  is  proposed  in  the  outcrop  areas  in 
order  to  recover  additional  coal  reserves  which  could  not  be  recovered 
by  underground  mining  because  of  poor  roof  conditions  along  the  outcrop. 

Reclamation 

In  the  past,  little  or  no  reclamation  was  applied  to  disturbances 
associated  with  underground  mines.  However,  federal  coal  leases  now 
require  reclamation  of  current  mines  when  they  are  abandoned. 
Reclamation  of  underground  mines  usually  involves  removal  of  all 
equipment  and  facilities  and  regrading  and  reseeding  of  disturbed  areas. 
All  surface  openings  are  permanently  sealed  and  subsidence  holes  filled 
in. 
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Source:  University  of  Okiohomo,  1975 


Figure  L-2.     Plan  view  of  longwall 
mining   (University  of  Oklahoma  1975) 
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Source  ;  University  of  Oklahoma,  1975 


Figure  L-3.      Section  view  of   longwall 
mining   (University  of  Oklahoma  1975) 
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United  States  Department  of  the  Interior  j^  R^^p^  ^^p^y  ^c 

1792  (lAl) 
OFFICE  OF  THE  SECRETARY 

WASHINGTON,  D.C.  20240 


Mr.  William  D.  Dickerson  DEC  I  ^   W'o 

Acting  Director,  Office  of  Federal 

Activities  (A-104) 
Environraental  Protection  Agency 
AOl  M  Street,  S.W. 
VJashington,  D.  C.   20460 

Dear  Mr.  Dickerson: 

This  letter  is  in  response  to  your  concern  that  in  the  ongoing  coal 
regional  environmental  statements  (ES)  the  Department  is  evaluating 
mining  and  reclamation  plans  that  are  not  in  conformance  with  the 
Surface  Mining  Control  and  Reclamation  Act  (SMCRA)  of  1977  (P.L.  95-87)  and 
the  initial  regulations,  30  CFR  700  et  seq.   Your  letter  of  July  6,  1978, 
raised  this  concern,  as  did  the  Region  VIII Administrator ' s  letters  of 
October  17,  1978,  commenting  on  the  Final  Southwest  Wyoming  Regional  ES, 
and  October  27,  1978,  commenting  on  the  Draft  Southern  Utah  Regional  ES. 
We  also  have  received  a  preliminary  draft  letter  from  the  Regional  VIII 
Administrator's  office  concerning  the  Draft  West-Central  Colorado 
Regional  Coal  ES,   However,  to-date,  we  have  not  received  official  comments 
on  the  Colorado  ES. 

After  the  Department  received  the  Environmental  Protection  Agency's 
comments  of  June  13,  1978,  on  the  Southwest  Wyoming  Coal  Regional  ES,  the 
Assistant  Secretary  for  Energy  and  Minerals  discussed  this  issue  with  the 
Region  VIII  Administrator's  Office.   The  Department  recognizes  the  concerns 
of  EPA.   However,  we  feel  that  an  understanding  had  been  reached  that  the 
ongoing  regional  ES's  would  proceed  with  the  assessment  of  the  mining  and 
reclamation  plans  as  proposed.   Each  regional  contains  a  caveat  which 
says  that  the  plans  described  in  the  ES  will  be  revised  in  accordance 
with  the  Office  of  Surface  Mining's  (OSM)  regulations  and,  when  this  is 
done,  the  mine  plans  will  be  reviewed  for  compliance  by  the  Office  of  Surface 
Mining.   The  caveat  also  states  that  prior  to  approval  of  a  revised  plan,  an 
updated  environmental  assessment  will  be  done.   If  there  have  been  sign.'^f icant 
changes  in  the  environmental  impacts  of  the  proposed  raining  operation 
described  in  the  regional  ES  from  that  submitted  for  approval  to  OSM,  then 
a  determination  will  be  made  as  to  'whether  a  supplemental  ES  will  be  required 
to  comply  with  the  National  Environmental  Policy  Act  of  1969.   This 
procedure  will  allow  adequate  evaluation  and  public  review  of  mining  and 
reclamation  plans  that  have  been  brought  into  compliance  with  SMRCA, 

In  the  Department's  discussion  with  EPA  Region  VIII,  it  was  understood 
that  for  future  ES's  that  include  raining  and  reclamation  plan  proposals. 
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the  plans  would  be  up-to-date  and  in  conformance  with  the  SMCRA  regulations. 
However,  due  to  the  fact  that  the  ongoing  regional  ES's  and  the  site- 
specific  ES's  included  in  them  were  well  underway  when  SMCRA  became  law 
and  the  initial  regulations  were  promulgated,  the  above  described  procedures 
would  be  followed  only  for  these  ES's.   The  Department  has  very  tight  time 
frames  for  these  ES's.   You  should  be  aware  that  depending  upon  the  status  of 
a  mining  operation,  each  applicant  will  have  to  apply  for  a  permit  to 
mine  on  Federal  lands  either  2  months  or  8  months  after  the  Federal  Lands 
Program  regulations  become  effective.   OSM  is  presently  promulgating  these 
regulations,  and  their  proposed  effective  date  is  February  15,  1979. 

The  plans  being  analyzed  In  the  regional  ES's  are  being  returned  to  the 
applicants  for  revision  to  include  compliance  with  SMCRA  and  all  other 
applicable  requirements.   The  plans  will  not  be  approved  by  the  Department 
until  they  do  conform  to  all  applicable  laws  and  regulations.   In  following 
these  procedures,  the  Department  believes  that  the  environmental  evaluation 
will  be  adequate  and  that  public  access  to  major  environmental  concerns  will 
be  provided.   As  a  standard  procedure,  a  notice  is  published  in  the 
Federal  Register  when  each  mining  and  reclamation  plan  is  in  the  process 
of  Departmental  review.   This  notice  also  provides  the  public  an  opportunity 
to  review  and  evaluate  the  plan. 

For  all  future  ES's  the  Department  will  review  mining  and  reclamation 
plans  that  have  been  submitted  to  assure  they  comply  with  SMCRA  before  the 
ES's  are  started.   Site-specific  analyses  will  be  based  on  plans  that  conform 
to  SMCRA  and  all  other  applicable  requirements".   As  with  other  requirements, 
the  SMCRA  regulations  will  be  included  as  standards  of  performance  and  will 
be  part  of  the  proposed  plans  as  they  are  evaluated. 

We  feel  that  these  procedures  respond  to  the  concerns  which  EPA  has  raised. 
We  would  welcome  discussing  these  procedures  in  further  detail  at  your 
convenience. 


Sincerely, 


i) 


V'l 


Assistant  Secretary  for 
Land  and  Water  Resources 


vCboU./>s.^ 


Identical  letter  sent  to: 

Mr.  Alan  Merson 

Regional  Administrator 

Region  VIII 

Environmental  Protection  Agency 

1860  Lincoln  Street 

Denver,  Colorado  80295 
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GLOSSARY 


ACCELERATED  EROSION.  Erosion  much  more  rapid  than 
natural  geological  erosion,  primarily  resulting  from  human 
activities  or,  in  some  cases,  animals. 

ACID  MINE  DRAINAGE.  Any  acid  water  which  drains, 
flows  on,  or  has  drained  or  flowed  off  any  area  of  land 
affected  by  mining. 

ACRE-FOOT.  The  volume  of  water,  (43,560  cubic  feet)  re- 
quired to  cover  1  acre  to  a  depth  of  1  foot. 

ADIT.  A  nearly  horizontal  entrance  to  a  mine. 

AD  VALOREM.  In  proportion  to  the  value. 

AEROSOLS.  Dispersed  solid  (or  liquid)  matter  in  a  gaseous 
medium. 

AIR  POLLUTION  DISPERSION  POTENTIAL.  A  qualita- 
tive assessment  of  the  likelihood  that  a  pollutant  released 
into  the  atmosphere  will  be  dispersed  (diluted).  See 
MIXING  HEIGHT,  TRANSPORT  WINDS,  VENTILA- 
TION. 

AIRSHEDS.  Areas  in  which  elevated  topographic  features, 
such  as  mountain  ranges  or  canyon  walls,  obstruct  the 
normal  wind  flow  pattern,  resulting  in  weak  dispersion 
conditions. 

ALLUVIAL.  Pertaining  to  or  composed  of  any  sediment 
deposited  by  flowing  water;  for  example:  in  a    river    bed. 

ALLUVIUM.  Grave,  sand,  silt,  clay,  or  similar  detrital  material 
deposited  or  moved  by  running  water;  unless  otherwise 
noted,  alluvium  is  unconsolidated. 

AMBIENT.  Pertaining  to  the  natural  conditions  (or  environ- 
ment) at  a  given  place  and  time. 

AMBIENT  AIR  QUALITY.  The  state  of  the  atmosphere  at 
ground  level  as  defined  by  the  range  of  measured  and/or 
predicted  ambient  concentrations  of  all  significant  pollut- 
ants for  all  averaging  periods  of  interest. 

AMBIENT  CONCENTRATIONS.  Ground-level  pollutant 
concentrations  resulting  from  all  human  and  natural  pollut- 
ant sources. 

ANASAZI.  Prehistoric  Indians  who  inhabited  the  Four  Comers 
area,  ca  A.D.  700-1300. 

ANCHOR  BOLTS.  A  foundation  bolt;  a  drift  spike  or  other 
device  used  for  holding  any  mechanism  or  structure  down. 

ANCILLARY   FACILITIES.   See   SUPPORT  FACILITIES. 

ANGLE  OF  DIP.  The  angle  an  inclined  stratum  makes  with 
the  horizontal. 

ANIMAL  UNIT.  Equivalent  to  one  mature  cow  with  calf  or 
five  sheep  based  upon  average  daily  forage  consumption  of 
26  pounds  of  dry  matter  per  day. 

ANIMAL  UNIT  MONTH  (AUM).  The  amount  of  feed  or 
forage  required  by  an  animal  unit  for  one  month. 

ANTICLINE.  A  fold  with  strata  (horizontal  layers)  sloping 
downward  on  both  sides  from  a  common  crest  or 
axis. 

AQUIFER.  A  water-bearing  bed  or  stratum  (layer) of  perme- 
able rock,  sand,  or  gravel  capable  of  yielding  con  siderable 
quantities  of  water. 

ARCHEOLOGICAL  RESOURCES  Sites,  areas,  structures, 
objects,  or  other  evidence  of  prehistoric  human  activities. 

ASPECT.  The  direction  that  a  slope  faces. 

ATMOSPHERIC  DISPERSION  MODEL.  A  mathematical 
simulation  of  the  atmospheric  transport  and  dispersion  of 
pollutants  used  to  predict  pollutant  concentrations. 


AUGER  MINING.  A  mining  method  where  large-diameter 
spaced  holes  are  drilled  up  to  200  feet  into  the  lode  bed  by 
an  auger.  As  the  auger  turns,  the  head  breaks  the  coal,  and 
the  screw  carries  it  back  into  the  open.  See  appendix  L, 
Typical  Development  Operations. 

AVAILABLE  WATER  CAPACITY.  The  capacity  of  a  soil  to 
hold  water  in  a  form  available  to  plants. 

BACKGROUND  LEVEL.  In  air  pollution  studies,  the  concen- 
tration of  a  pollutant  that  would  exist  in  the  absence  of  the 
particular  source  under  study;  a  standard  against  which  the 
contribution  of  the  particular  source  can  be  compared. 

BASE  FLOW.  Stream  flow  derived  from  ground-water  dis- 
charge into  the  waterway. 

BASELINE  CONCENTRATIONS.  Ground-level  pollutant 
levels  resulting  from  human  or  natural  sources.  In  this  state- 
ment, pollutant  concentrations  predicted  using  atmospheric 
dispersion  models  are  not  included  in  the  baseline. 

BENCH.  The  surface  of  an  excavated  area  at  some  point  be- 
tween the  material  being  mined  and  the  original  surface  of 
the  ground  on  which  equipment  can  set,  move,  or  operate. 

BERM.  A  pile  or  mound  of  material  capable  of  stopping  a 
vehicle. 

BLEEDER  ENTRIES.  Panel  entries  driven  on  the  perimeter  of 
a  block  of  coal  being  mined  and  maintained  as  exhaust 
airways  to  remove  methane. 

BLIZZARD.  A  severe  weather  condition  characterized  by  (I) 
winds  32  miles  per  hour  or  higher,  (2)  low  temperatures, 
and  (3)  sufficient  snow  in  the  air  to  reduce  horizontal  visi- 
bility to  less  than  500  feet. 

BORE  HOLES.  A  hole  made  with  a  drill  auger  or  other  tool 
for  exploring  strata  in  search  of  minerals. 

BRATTICE.  A  partition  or  lining,  as  of  planks  or  cloth,  form- 
ing an  air  passage  in  a  mine. 

BROWSE.  That  part  of  current  leaf  and  twig  growth  of  shrubs, 
woody  vines,  and  trees  available  for  animal  consumption. 

BTU.  British  thermal  unit:  the  amount  of  heat  needed  to  raise  1 
pound  of  water  1  degree  Fahrenheit  (252  calories). 

CAMBRIAN.  The  first  period  of  the  Paleozoic  era,  thought  to 
have  included  the  span  of  time  from  570  million  years  ago 
to  500  million  years  ago. 

CARRYING  CAPACITY.  The  maximum  livestock  or  wildlife 
stocking  rate  possible  without  causing  damage  to  vegetation 
or  related  resources. 

CENOZOIC.  Belonging  to  or  designating  the  latest  era  of  geo- 
logic time,  which  includes  the  Tertiary  and  Quaternary 
periods. 

CFS.  Cubic  feet  per  second:  measurement  of  water  flow. 

CHANNEL  STABILITY.  A  relative  term  describing  a  chan- 
nel's condition  with  respect  to  erosion  or  movement  of  the 
channel  walls  or  bottom  due  to  water  flows. 

CLASS-A  PAN.  A  pan  used  by  the  National  Weather  Service 
for  the  measurement  of  the  evaporation  of  water  into  the 
atmosphere.  The  pan  is  a  cylindrical  container  fabricated  of 
galvanized  iron  or  Monel  metal  with  a  depth  of  10  inches 
and  a  diameter  of  48  inches. 

CLEAT  SYSTEM.  Systems  of  joint,  cleavage  planes,  or  planes 
of  weakness  found  in  coal  seams. 
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CLIMAX  VEGETATION.  The  final  vegetative  community 
which  emerges  after  a  series  of  successive  vegetational 
stages  and  perpetuates  itself  indefinitely  unless  disturbed  by 
outside  forces. 

CLIMATOLOGY.  The  study  of  climate  based  on  statistical 
collection  of  weather  conditions  during  a  specified  interval 
of  time  (usually  several  decades)  at  a  specified  area. 

COAL  RESERVE.  Coal  identified  as  being  economically  and 
legally  extractable  at  the  time  of  determination. 

COAL  RESOURCE.  Coal  in  such  form  that  economic  extrac- 
tion is  currently  or  potentially  feasible  in  the  future. 

COAL  SEAM.  A  layer,  vein,  or  deposit  of  coal.  A  stratigraphic 
part  of  the  earth's  surface  containing  coal. 

COKING  PROPERTIES.  To  be  suitable  for  by-product 
coking,  coal  must  meet  four  technical  requirements:  low 
ash,  low  sulfur,  low  coking  pressure,  and  high  coking 
strength. 

COLD  AIR  DRAINAGE.  A  wind  (or  component  thereoQ 
directed  down  the  slopes  of  an  incline  and  caused  by  great- 
er air  density  near  the  slope  than  at  the  same  levels  some 
distance  horizontally  from  the  slope.  This  term  usually  is 
applied  when  the  density  difference  is  produced  by  surface 
cooling  along  the  incline. 

CONCENTRATION.  A  measure  of  the  average  density  of 
pollutants,  usually  specified  m  terms  of  pollutant  mass  per 
unit  volume  of  air  (typically  in  units  of  micrograms  per 
cubic  meter),  or  in  terms  of  relative  volume  of  pollutants. 

CONCENTRATION  ISOPLETH.  Line  on  a  map  connecting 
points  of  equal  pollutant  concentration. 

CONDUCTANCE  (or  SPECIFIC  CONDUCTANCE).  A 
measure  of  the  ability  of  water  to  conduct  an  electrical 
current,  expressed  in  micromhos  per  centimeter  at  25  de- 
grees Centigrade.  Conductance  serves  as  an  index  to  the 
concentration  of  dissolved  solids  in  the  water.  It  is  often 
used  in  conjunction  with  the  sodium-absorption  ratio  (SAR) 
as  an  indication  of  the  suitability  of  water  for  use  in  irriga- 
tion. 

CONFORMABLE.  Of  strata  or  beds,  having  the  same  dip  and 
strike  as  a  result  of  successive  depositions  uninterrupted  by 
crustal  movement. 

CONTINUOUS  MINER.  A  mining  machine  designed  to 
remove  coal  from  the  face  and  load  it  onto  cars  or  convey- 
ors without  the  use  of  cutting  machines,  drills,  or  explo- 
sives. 

CONTRAST  RATING.  A  method  for  determining  how  great- 
ly an  existing  or  proposed  activity  will  modify  the  appear- 
ance of  any  landscape  feature. 

CONVECTION.  As  specified  in  meteorology,  atmospheric  mo- 
tions that  are  predominantly  vertical,  resulting  in  vertical 
transport  and  mixing  of  atmospheric  properties. 

CONVENTIONAL  MINING.  The  cycle  of  operations  which 
includes  cutting  the  wall,  drilling  the  shot  holes,  charging 
and  shooting  the  holes,  loading  the  broken  coal,  and  install- 
ing roof  supports. 

CRETACEOUS.  The  final  period  of  the  Mesozoic  era,  thought 
to  have  included  the  span  of  time  from  136  million  years 
ago  to  65  million  years  ago. 

CRUCIAL  WILDLIFE  HABITAT.  That  portion  of  the  living 
area  of  a  wildlife  species  that  is  essential  to  the  survival  and 
perpetuation  of  the  species,  either  as  individuals  or  as  a 
population. 

dBA.  Decibels  measured  on  the  A-scale,  on  which  the  readings 
generally  correspond  to  the  response  of  the  human  ear. 
Threshold  limit  values  for  noise  are  based  on  a  sigle  overall 
decibel  measurement  on  the  A-scale. 

DEMOGRAPHY.  The  science  of  vital  statistics  of  populations; 
births,  deaths,  marriages,  etc. 

DEPOSITION.  (1)  The  laying  down  of  potential  rock-forming 
material;  the  precipitation  of  dissolved  or  suspended  matter 
to  the  bottom  of  a  body  of  water.  (2)  The  loss  of  particu- 
late matter  from  a  dispersing  pollutant  plume  due  to  gravi- 


tational settling,  surface  impaction,  electrostatic  attraction, 
and  absorption. 

DEVONIAN.  A  period  of  the  Paleozoic  era,  thought  to  have 
included  the  span  of  time  from  395  to  345  million  years 
ago. 

DEW  POINT.  The  temperature  at  which  a  given  parcel  of 
moist  air  will  become  saturated  and  form  dew,  if  in  contact 
with  the  ground,  or  will  form  water  droplets  if  above 
ground. 

DEWATER.  To  remove  water  from;  dehydrate. 

DISPERSION.  The  distribution  or  dilution  of  a  given  quantity 
of  pollutant  in  an  increasing  volume  of  atmosphere,  regulat- 
ed mainly  by  the  intensity  of  the  turbulent  mixing  of  the 
air. 

DISPERSION  SUBAREA.  A  geographical  region  such  as  a 
valley  or  canyon  with  similar  atmospheric  dispersion  pat- 
terns throughout. 

DISSOLVED  OXYGEN.  The  amount  of  dissolved  oxygen,  in 
parts  per  million  by  weight,  present  in  water,  now  general- 
ly expressed  in  milligrams  per  liter.  A  critical  factor  for  fish 
and  other  aquatic  life,  and  for  self-purification  of  a  surface- 
water  body  after  infiow  of  oxygen-consuming  pollutants. 

DISSOLVED  SOLIDS.  A  term  that  expresses  the  quantity  of 
dissolved  material  in  a  sample  of  water.  The  term  "total 
dissolved  solids"  (TDS)  is  used  to  designate  the  sum  of  all 
dissolved  constituents. 

DISTURBED  LAND.  Land  on  which  excavation  has  occurred 
or  upon  which  overburden  has  been  deposited,  or  both,  or 
where  vegetative  cover  has  been  partially  or  totally  re- 
moved. 

DOWNSLOPE  FLOW.  A  wind  blowing  downhill  or  down- 
valley. 

DROUGHT.  A  period  of  abnormally  dry  weather  sufficiently 
prolonged  for  the  lack  of  water  to  cause  a  serious  hydrolo- 
gic  imbalance  (i.e.,  crop  damage,  water-supply  shortage, 
etc.).  A  year  during  which  the  precipitation  measures  75 
percent  or  less  of  the  normal  annual  precipitation  is  some- 
times called  a  drought  year. 

DUST.  Solid  materials  suspended  in  the  atmosphere  in  the  form 
of  small  irregular  particles,  many  of  which  are  microscopic 
in  size. 

DUSTY  CONDITIONS.  Conditions  when  the  visibility  is  re- 
duced to  7  miles  or  less  by  dust,  blowing  dust,  or  blowing 
sand. 

ECOSYSTEM.  Complex  self-sustaining  natural  system,  which 
includes  living  and  nonliving  components  of  the  environ- 
ment, and  the  interactions  that  bind  them  together.  Its  func- 
tioning involves  the  circulation  of  matter  and  energy  be- 
tween organisms  and  their  environment. 

EFFLUENT.  Liquid  wastes  (as  industrial  refuse  or  sewage) 
discharged  into  the  environment. 

EMISSION  FACTOR.  An  empirically  derived  mathematical 
relationship  between  pollutant  emission  rate  and  some  char- 
acteristic of  the  source  such  as  volume,  area,  mass,  or 
process  output. 

ENVIRONMENT.  Sum  of  all  external  forces,  substances,  or 
conditions  that  afTect  organisms  in  any  way. 

EOCENE.  Pertaining  to  an  epoch  of  the  Tertiary  period,  oc- 
curring from  40  million  to  60  million  years  ago. 

EPHEMERAL  STREAM.  A  stream  that  flows  for  less  than  30 
consecutive  days,  which  flows  only  in  direct  response  to 
precipitation  in  the  immediate  watershed,  and  which  has  a 
channel  bottom  that  is  always  above  the  local  water  table. 

EQUIVALENT  NOISE  LEVEL  (L,,).  The  level  of  a  steady 
continuous  sound  which  would  contain  the  same  sound 
energy  as  the  actual  fluctuating  sound  over  a  specific 
period  of  time. 

DAY-NIGHT  AVERAGE  SOUND  LEVEL  (Un).  Simi- 
lar to  L*<7  except  that  because  of  a  greater  degree  of 
annoyance  during  normal  sleeping  hours,  the  levels  meas- 
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ured  between  10  p.m.  and  7  a.m.  are  penalized  by  10 
DBA. 
Ln.  The  sound  level  which  is  exceeded  n  percent  of  the 
time;  for  example,  L90  is  the  sound  level  exceeded  90 
percent  of  the  time.  L90  is  often  referred  to  as  the  ambi- 
ent noise  level. 

EROSION.  The  process  by  which  the  surface  of  the  earth  is 
worn  away  by  the  action  of  water,  glaciers,  winds,  etc. 

EUTROPHICATION.  A  state  in  which  there  is  an  abundant 
accumulation  of  nutrients  that  support  a  dense  growth  of 
plant  and  animal  life  in  a  body  of  water,  the  decay  of 
which  depletes  the  shallow  water  of  oxygen  in  the  summer. 

EVAPORATION.  The  physical  process  by  which  a  liquid  or 
solid  is  transformed  to  the  gaseous  state. 

EVAPOTRANSPIRATION.  The  combined  loss  of  water  from 
a  given  area  during  a  specific  period  of  time,  by  evapora- 
tion from  the  soil  surface  and  by  transpiration  from  plants. 

FACE.  The  solid  surface  of  the  unbroken  portion  of  the  coal 
bed  at  the  advancing  end  of  the  working  machinery. 

FAULT.  Breaks  in  the  continuity  of  the  body  of  rock,  with 
dislocation  along  the  plane  of  fracture. 

FEE  COAL.  Privately  owned  coal  rights. 

FLUVIAL.  Formed  or  produced  by  the  action  of  flowing 
water. 

FOOTWALL.  The  wall  (bottom  of  a  coal  seam,  floor)  upon 
which  a  miner  stands. 

FORAGE.  All  browse  and  herbaceous  food  that  is  available  to 
livestock  or  game  animals. 

FORB.  A  broadleaved  herb;  a  weed. 

FREMONT  CULTURE.  Prehistoric  Indians  who  inhabited  the 
Great  Basin  area. 

FUGITIVE  DUST.  A  type  of  particulate  emission  made  air- 
borne by  windstorms  or  human  developments  such  as  un- 
paved  roads,  construction  sites,  or  tilled  land. 

GAGING  STATION.  A  particular  site  on  a  stream  or  reservoir 
where  systematic  observations  of  gage  height,  discharge,  or 
water  quality  parameters  (or  any  combination  of  these)  are 
or  have  been  obtained.  Usually  equipped  with  a  device  to 
automatically  record  the  gage  height  of  the  stream. 

GAUSSIAN  DISTRIBUTION.  A  theoretical  frequency  distri- 
bution represented  by  a  normal,  bell-shaped  cone. 

GIRDLING.  To  cut  away  the  bark  in  a  ring  around  a  branch, 
tree,  etc. 

GOB.  A  pile  of  loose  waste  from  a  mine  or  backfill  which  is 
packed  in  working  to  support  the  roof 

GRANITE.  A  coarse-grained,  light-colored,  hard  igneous  rock. 

GRAZING.  Consumption  of  range  or  artificial  pasture  forage 
by  animals. 

GRAZING  ALLOTMENT.  An  area  designated  for  the  use  of 
a  prescribed  number  and  kind  of  livestock  under  one  plan 
of  management. 

GRAZING  CAPACITY.  See  CARRYING  CAPACITY. 

GROUND  WATER.  That  part  of  the  subsurface  water  that  is 
the  zone  of  saturation. 

GROWING  SEASON.  Generally,  the  period  of  the  year  during 
which  the  temperature  of  cultivated  vegetation  remains  suf- 
ficiently high  to  allow  plant  growth. 

GUNITE.  A  mixture  of  cement,  sand,  or  crushed  slag  and 
water,  sprayed  over  reinforcement  as  a  lightweight  con- 
crete construction. 

HABITAT.  The  natural  abode  of  a  plant  or  animal,  including 
all  biotic,  climatic,  and  soil  conditions,  or  other  environ- 
mental influences  affecting  life. 

HAIL.  Precipitation  in  the  form  of  balls  or  irregular  lumps  of 
ice,  always  produced  by  convective  clouds,  nearly  always 
cumulonimbus  (thunderstorm  cloud). 

HAZE.  Microscopic  dust  or  salt  particles  dispersed  through  a 
portion  of  the  atmosphere  which  diminish  horizontal  visibil- 
ity. 


HISTORICAL  RESOURCES.  Sites,  districts,  structures,  ob- 
jects, or  other  evidence  of  human  activities  that  represent 
the  history  of  a  nation,  state,  or  locality. 

HOLOCENE.  Recent. 

HYDRAULIC.  Involving,  moved,  or  operated  by  fluid,  espe- 
cially water,  under  pressure. 

HYDROLOGIC  IMBALANCE.  The  alteration  of  the  normal 
water  cycle,  such  as  during  a  DROUGHT  or  a  very  wet 
period. 

HYDROLOGIC  SOIL  GROUP.  A  class  of  soils  which  have 
similar  general  infiltration  and  water  movement  ability 
through  the  soil  profile  and  bedrock. 

IGNEOUS.  Produced  under  conditions  involving  intense  heat, 
as  rocks  of  volcanic  origin  or  rocks  crystallized  from 
molten  magma. 

INTERCEPTOR  SEWERS.  A  sewer  line  to  connect  sewage 
collection  systems  to  a  sewage  plant;  sewer  which  does  not 
collect  from  a  residence. 

INTERMITTENT  STREAM.  A  stream  that  flows  for  at  least 
one  month  of  the  calendar  year  as  a  result  of  ground-water 
discharge  or  surface  runoff 

INTERSTITIAL  POROSITY.  Transmitted  through  intercon- 
nected pore  space  between  grains  within  the  sedimentary 
bedrock. 

INTRODUCED  SPECIES.  A  species  not  a  part  of  the  original 
vegetation  or  wildlife  of  an  area. 

INVERSION.  An  abnormal  condition  in  the  lower  atmosphere 
in  which  temperature  increases  with  increased  elevation 
(normally  temperature  decreases  with  increased  elevation). 

INVERTEBRATE.  An  animal  without  a  backbone,  such  as 
insects,  clams,  snails,  and  worms. 

ISOHYET.  ISOPLETH  (line  connecting  points  on  a  map)  of 
precipitation  amounts. 

ISOPLETH.  A  line  on  a  map  connecting  points  at  which  a 
given  variable  has  the  same  value.  An  isopleth  of  precipita- 
tion is  called  an  isohyet. 

ISOTHERM.  An  ISOPLETH  of  temperature. 

JIG.  A  machine  in  which  the  feed  (mined  coal)  is  stratified  in 
water  by  means  of  a  pulsating  motion  and  from  which 
stratified  products  are  separately  removed. 

JIGGING.  Up  and  down  motion  of  a  mass  of  particles  in  water 
by  means  of  pulsation. 

JURASSIC.  The  second  period  of  the  Mesozoic  era,  thought  to 
have  included  a  span  of  time  from  195  or  190  million  years 
to  136  million  years  ago. 

LEASE  AREA.  The  area  or  acreage  of  federal  minerals  within 
the  project  area  which  is  leased.  Different  from  PUBLIC 
LANDS. 

LITHIC  CONTACT.  A  boundary  between  soil  and  continuous, 
coherent  underlying  material  which  has  a  hardness  of  3  or 
more  (Mohs  scale).  When  moist,  the  underlying  material 
cannot  be  dug  with  a  spade,  and  chunks  will  not  disperse  in 
water  with  fifteen  hours  shaking. 

LITHIC  SCATTER.  Stone  debris  left  as  the  result  of  tool 
manufacture  or  reshaping. 

LITHOLOGY.  The  description  of  rocks. 

LONGWALL.  Pertaining  to  a  means  of  extracting  coal  or 
other  minerals  in  an  underground  mine  from  a  continuous 
face.   See  appendix   L,   Typical   Development  Operations. 

MEAN  ANNUAL  TEMPERATURE.  The  average  yearly 
temperature  at  a  site. 

MEAN  MONTHLY  TEMPERATURE.  The  average  monthly 
temperature  at  a  site. 

MEAN  RECURRENCE  INTERVAL.  The  average  time  it 
takes  before  a  certain  event  (e.g.,  strong  winds,  heavy  rain- 
fall) occurs  again. 

METAMORPHIC.  Pertaining  ta  structural  change  or  metamor- 
phism  due  to  natural  agencies  such  as  pressure  and  heat, 
especially  when  rock  becoire*  harder  and  more  completely 
crystalline. 
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MINE  BENCH.  One  of  two  or  more  divisions  of  a  coal  seam 
separated  by  slate  or  by  the  process  of  cutting  the  coal. 

MINE  DRAINAGE.  Any  water  forming  on  or  discharging 
from  a  mining  operation.  May  be  alkaline  or  acid  in  nature. 

MINE  FACILITIES.  An  area  within  the  project  area  upon 
which  all  buildings  and  other  facilities  that  are  used  for 
mine  administration  and  coal  processing  or  handling  are 
constructed.  It  includes  that  portion  of  the  access  road  and 
railroad  spur  (loop)  that  is  within  the  project  area. 

MINE  MOUTH.  The  end  of  a  shaft,  adit,  drift,  entry,  tunnel, 
etc.,  emerging  at  the  surface. 

MINING  AREA.  The  area  within  the  project  area  that  would 
be   disturbed   by   mining   operations;   includes  haul   roads. 

MIOCENE.  Pertaining  to  an  epoch  of  the  Tertiary  period, 
occurring  20  million  to  25  million  years  ago. 

MISSISSIPPIAN.  A  period  of  the  Paleozoic  era,  thought  to 
have  included  a  span  of  time  from  345  million  to  320 
million  years  ago. 

MIXING  HEIGHT.  The  height  above  the  ground  to  which 
turbulence  causes  the  air  to  be  well  mixed. 

MODELING.  A  mathematical  or  physical  representation  of  an 
observable  situation.  In  air  pollution  control,  models  afford 
the  ability  to  predict  pollutant  distribution  or  dispersion 
from   identified  sources   for  specified   weather  conditions. 

MONOCLINE.  A  geologic  formation  in  which  all  strata 
(layers)  are  inclined  in  the  same  direction. 

MONOLITH.  Single  block  or  piece  of  stone  of  considerable 
size. 

MUDSTONE.  A  clayey  rock  of  nearly  uniform  texture 
throughout,  with  little  or  no  lamination  (division  into  thin 
layers). 

NATIONAL  REGISTER  OF  HISTORIC  PLACES.  A  regis- 
ter of  districts,  sites,  buildings,  structures,  and  objects  sig- 
nificant in  American  history,  architecture,  archeology,  and 
culture,  maintained  by  the  Secretary  of  the  Interior. 

OFF-ROAD  VEHICLE  (ORV).  Any  motorized  vehicle  de- 
signed for  or  capable  of  cross-country  travel  on  or  immedi- 
ately over  land,  water,  sand,  snow,  ice,  marsh,  swampland, 
or  other  terrain. 

OLIGOCENE.  Pertaining  to  an  epoch  of  the  Tertiary  period, 
occurring  from  25  million  to  40  million  years  ago. 

ORDOVICIAN.  A  period  of  the  Paleozoic  era,  thought  to  have 
included  the  span  of  time  from  500  million  years  ago  to 
about  430  or  440  million  years  ago. 

ORGANIC  MATERIAL.  Material  consisting  of  naturally  oc- 
curring carbonaceous  and  biologically-derived  substances, 
e.g.,  wood,  bone,  or  feces. 

OROGENIC.  Refers  to  the  process  of  mountain  building,  espe- 
cially by  folding  and  faulting  of  the  earth's  crust. 

OROGRAPHIC  LIFTING.  The  vertical  movement  of  air  as  a 
result  of  the  deflecting  influence  of  a  topographical  barrier 
(such  as  a  mountain)  on  a  horizontally  moving  stream  of 
air. 

ORV  See  OFF-ROAD  VEHICLE. 

OUTCROP.  Coal  which  appears  at  or  near  the  surface;  the 
intersection  of  a  coal  seam  with  the  surface. 

OVERBURDEN.  The  earth,  rock,  and  other  materials  that  lie 
above  a  mineral  deposit. 

PALEOCENE.  Pertaining  to  an  epoch  of  the  Tertiary  period 
occurring  from  60  to  20  million  years  ago. 

PALEOZOIC.  One  of  the  major  eras  of  geologic  time  lasting 
about  400  million  years  and  believed  to  have  begun  at 
about  the  beginning  of  life  on  earth. 

PANEL.  A  large  rectangular  block  or  pillar  of  coal. 

PARTICULATES.  Any  liquid  or  solid  particles  suspended  in 
or  falling  through  the  atmosphere. 

PENNSVLVANIAN.  A  period  of  the  Paleozoic  era,  occurring 
from  320  million  years  to  280  million  years. 

PERMEABILITY.  Capacity  for  transmitting  a  fluid. 


PERMIAN.  The  last  period  of  the  Paleozoic  era,  thought  to 
have  included  the  span  of  time  from  280  million  years  ago 
to  225  million  years  ago. 

PERENNIAL  STREAM.  A  stream  that  flows  continuously 
during  all  of  the  calendar  year  as  a  result  of  ground-water 
discharge  or  surface  runoff 

PERIOD.  The  fundamental  unit  of  the  standard  geologic  time 
scale. 

pH.  A  measure  of  the  acidity  or  alkalinity  of  a  solution.  Water 
is  considered  to  be  neutral  at  a  pH  of  7,  acid  if  pH  is  less 
than  7,  and  basic  if  greater  than  7. 

PLEISTOCENE.  Pertaining  to  the  epoch  forming  the  earlier 
half  of  the  Quaternary,  originating  about  1  million  years 
ago. 

PLIOCENE.  Pertaining  to  an  epoch  of  the  Tertiary  occurring 
from  1  million  to  10  million  years  ago. 

POINT  SOURCE.  A  pollutant  source  whose  origin  of  emis- 
sions can  be  approximated  by  a  single  point. 

POLLUTANT.  Any  gaseous,  chemical,  or  organic  waste  that 
contaminates  air,  soil,  or  water. 

POLLUTION.  The  contamination  of  soil,  water,  or  the  atmos- 
phere by  the  discharge  of  noxious  substances. 

PRECIPITABLE  WATER.  The  total  atmospheric  water  vapor 
contained  in  a  vertical  column  of  a  unit  cross-sectional  area 
extending  between  any  two  specified  levels  (such  as  surface 
to  20,000  feet),  commonly  expressed  in  terms  of  the  height 
to  which  that  water  substance  would  stand  if  completely 
condensed  and  collected  in  a  vessel  of  the  same  unit  cross- 
section. 

PREDICTED  CONCENTRATIONS.  Ground-level  atmos- 
pheric pollutant  levels  calculated  using  atmospheric  disper- 
sion models. 

PREVAILING  WIND.  The  most  frequent  compass  direction 
from  which  the  wind  blows. 

PRIME  FARMLAND.  Lands  that  have  been  used  for  the 
production  of  cultivated  crops  for  at  least  five  years  out  of 
the  twenty  years  preceding  the  date  of  the  permit  applica- 
tion. Specific  technical  requirements  for  prime  farmland 
were  published  in  the  Federal  Register  by  the  Secretary  of 
Agriculture  on  August  23,  1977. 

PRIMITIVE  AREA.  Area  in  which  no  commercial  develop- 
ment or  use  is  permitted  and  no  routes  for  motorized  trans- 
portation are  developed. 

PUBLIC  LANDS.  Any  land  and  interest  in  land  owned  by  the 
United  States  government  within  the  several  states  and 
administered  by  the  Secretary  of  the  Interior  through  the 
Bureau  of  Land  Management,  except  lands  located  on  the 
Outer  Continental  Shelf  and  lands  held  for  the  benefit  of 
Indians,  Aleuts,  and  Eskimos. 

QUATERNARY.  The  second  period  of  the  Cenozoic  era. 

RADIATIONAL  COOLING.  The  cooling  of  the  earth's  sur- 
face and  adjacent  air,  accomplished  whenever  the  earth's 
surface  suffers  a  net  loss  of  heat  (mainly  at  night). 

RAPTORS.  An  order  of  birds  including  all  birds  of  prey,  such 
as  the  eagle,  hawk,  owl,  and  vulture. 

RECEPTOR.  An  imaginary  point  for  which  pollutant  concen- 
trations are  predicted. 

RECHARGE.  Inflow  to  a  ground  water  reservoir  (aquifer 
system  in  which  ground  water  is  stored). 

RECLAMATION.  The  process  of  returning  disturbed  lands  to 
their  former  uses  or  other  productive  uses. 

RECREATIONAL  RESOURCES.  Any  natural  resource  or 
feature  that  contributes  to  outdoor  leisure  pursuits  or  expe- 
riences. 

RECURRENCE  INTERVAL.  See  MEAN  RECURRENCE 
INTERVAL. 

REGIONAL  VISIBILITY.  Visibility  predicted  to  occur  in  a 
region  around  a  source  or  group  of  sources  resulting  from 
annual  average  particulate  concentrations  in  the  vicinity  of 
these  sources. 
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RELATIVE  HUMIDITY.  The  ratio  of  the  amount  of  water 
vapor  actually  present  in  the  air  to  the  greatest  amount 
possible  at  the  same  temperature. 

RELIEF.  The  variations  in  elevation  of  any  area  of  the  earth's 
surface. 

REVEGETATION.  The  reestablishment  or  improvement  of 
vegetation  through  either  natural  or  artificial  (mechanical) 
means. 

RIDER  SEAM.  A  small  seam  of  a  mineral,  especially  coal, 
lying  not  far  above  a  larger  seam. 

RIPARIAN.  Situated  on  or  pertaining  to  the  bank  of  a  river, 
stream,  or  other  body  of  water.  Normally  used  to  refer  to 
the  plants  of  all  types  that  grow  along  streams,  around 
springs,  etc. 

RIPRAP.  A  foundation  or  sustaining  wall  of  stones  thrown 
together  without  order,  used  to  fill  roadways  and  on  em- 
bankments. 

ROOM-AND-PILLAR.  A  system  of  mining  in  which  the  coal 
or  ore  is  mined  in  rooms  separated  by  narrow  ribs  or 
pillars.  The  coal  or  ore  in  the  pillars  is  removed  by  subse- 
quent working  in  which  the  roof  is  caved  in  successive 
blocks.  See  appendix  I,  Typical  Development  Operations. 

RUNOFF.  That  portion  of  the  rainfall  that  is  not  absorbed  by 
the  deep  strata;  it  is  utilized  by  vegetation,  lost  by  evapora- 
tion, or  may  find   its  way  into  streams  as  surface  flow. 

SALINE  SOIL.  A  soil  that  contains  soluble  salts  in  amounts 
that  impair  growth  of  plants  but  that  does  not  contain 
excess  exchangeable  sodium. 

SANDSTONE.  A  medium-grained,  sedimentary  rock  composed 
of  abundant,  rounded  or  angular  fragments  of  sand  size  set 
in  a  fine-grained  matrix  (silt  or  clay)  and  more  or  less 
firmly  united  by  a  cementing  material  (commonly  silica, 
iron  oxide,  or  calcium  carbonate);  the  consolidated  equiva- 
lent of  sand. 

SEAM.  A  stratum  or  bed  of  coal. 

SEDIMENT.  The  relatively  fine  material  that  settles  to  the 
bottom  of  a  waterway.  Material  less  than  3  millimeters  in 
diameter  is  of  particular  concern  because  of  its  adverse 
effects  on  aquatic  life. 

SEDIMENT  YIELD.  The  average  amount  of  soil  moved  from 
a  given  point  to  another  point  as  a  result  of  runoff. 

SEDIMENTARY  ROCKS.  Rocks  formed  from  sediment  or 
from  transported  fragments  deposited  in  water. 

SEMI  ARID  CLIMATE.  In  Thornwaite's  1931  climatic  classifi- 
cation, a  humidity  province  whose  principal  plant  life  is 
short,  drought  resistant  grasses.  Koppen  called  these  condi- 
tions the  "steppe  climate."  Semiarid  regions  are  highly  sus- 
ceptible to  severe  drought. 

SETTLING  POND.  A  pond,  natural  or  artificial,  for  recover- 
ing the  solids  from  washery  effluent  (outflow). 

SHALE.  A  fine-grained,  fissile  (capable  of  being  split)  sedimen- 
tary rock  formed  by  the  consolidation  (as  by  compression 
or  cementation)  of  clay,  silt,  or  mud,  and  characterized  by 
finely  stratified  structure. 

SILTSTONE.  A  very  fine-grained  SANDSTONE,  mainly  con- 
solidated silt. 

SILURIAN.  A  period  of  the  Paleozoic  era,  occurring  from  400 
million  to  440  million  years  ago. 

SITE-SPECIFIC.  A  specific  project  area  analyzed  in  the  envi- 
ronmental statement. 

SIX-HOUR/IOO-YEAR  STORM.  A  storm  that  occurs  on  the 
average  of  every  100  years  and  lasts  six  hours. 

SLACK.  Fine-grained  coal  material  resulting  from  weathering, 
screening,  or  washing  of  coal.  It  has  a  high  ash  content  and 
is  generally  1  inch  or  less  in  diameter. 

SLOUGHING.  Crumbling  slowly  and  falling  away. 

SOIL  ASSOCIATION.  A  group  of  defined  and  named  soil 
units  occurring  together  in  individual  and  characteristic 
patterns  over  a  geographic  region. 

SOIL  BIOTA.  The  animal  and  plant  life  of  the  soil. 


SOIL  PRODUCTIVITY.  The  capacity  of  a  soil  in  its  normal 
environment  for  producing  a  specified  plant  or  sequence  of 
plants  under  a  specified  system  of  management. 

SOIL  STRUCTURE.  The  combination  or  arrangement  of  pri- 
mary soil  particles  (sand,  silt,  clay)  into  secondary  particles, 
units,  or  peds  (natural  soil  aggregates).  The  secondary  units 
or  soil  aggregates  are  characterized  and  classified  on  the 
basis  of  size,  shape,  and  degree  of  distinctness  into  classes, 
types,  and  grades,  respectively. 

SOIL  TEXTURE.  The  relative  proportions  of  sand,  silt,  and 
clay  particles  in  a  mass  of  soil.  The  basic  textural  classes,  in 
order  of  increasing  proportion  of  fine  particles,  are  sand, 
loamy  sand,  sandy  loam,  loam,  silt  loam,  silt,  sandy  clay 
loam,  clay  loam,  silty  clay  loam,  sandy  clay,  silty  clay,  and 
clay.  The  sand,  loamy  sand,  and  sandy  loam  classes  may  be 
further  divided  by  specifying  "coarse,"  "fine,"  or  "very 
fine." 

SOLAR  RADIATION.  The  total  electromagnetic  radiation 
emitted  by  the  sun.  TTie  amount  that  reaches  the  earth's 
surface  is  modified   by   passage   through   the   atmosphere. 

SPECIES  COMPOSITION.  The  relative  proportion  of  various 
plant  species  in  the  total  cover  on  a  given  area. 

STEADY-STATE  GAUSSIAN  DISPERSION  EQUATION. 
A  formula  relating  vertical  and  horizontal  pollutant  concen- 
tration distributions  to  source  strength,  source  geometry, 
and  meteorological  conditions.  This  equation  is  based  on 
the  assumption  of  Gaussian  or  normal  concentration  distri- 
butions in  the  vertical  and  horizontal  cross  wind  directions 
and  the  assumption  of  nonvarying  meteorological  and 
source  conditions. 

STRATIGRAPHY.  The  study  of  rock  strata. 

STREAM(S).  Any  body  of  running  water,  great  or  small, 
moving  under  gravity  flow  to  progressively  lower  levels  in 
a  relatively  narrow  but  clearly  defined  channel  on  the  sur- 
face of  the  ground. 

STREAM  FLOW.  Water  flowing  within  a  stream  channel. 

STRIP  MINE.  Refers  to  a  procedure  of  mining  which  entails 
the  complete  removal  of  all  material  from  over  the  product 
to  be  mined  in  a  series  of  rows  or  strips;  also  referred  to  as 
"open  pit,"  "open  cut,"  or  "surface  mine." 

STRIPPING.  The  removal  of  earth  or  nonore  rock  materials  as 
required  to  gain  access  to  the  ore  or  mineral  materials 
wanted.  The  process  of  removing  overburden  or  waste 
material  in  a  surface  mining  operation. 

STRUCTURE.  Any  visible  signs  of  displacement  or  deforma- 
tion of  the  rock  such  as  faulting  or  folding. 

SUBBITUMINOUS.  Nonagglomerating  coal  having  a  heat 
value  of  8,300  to  13,000  BTUs  on  a  moist,  mineral-matter 
free  basis.  Intermediate  in  rank  between  lignite  and  bitumi- 
nous coal. 

SUBCLIMAX.  A  stage  or  community  in  an  ecological  succes- 
sion immediately  preceding  a  climax. 

SUBSIDENCE.  A  sinking  down  of  a  part  of  the  earth's  crust. 
Lowering  of  the  strata,  including  the  surface,  due  to  under- 
ground excavations. 

SUBSTRATE.  The  base  or  material  on  which  an  organism 
lives. 

SUPPORT  FACILITIES  (or  ANCILLARY  FACILITIES). 
An  all  inclusive  term  used  to  cover  all  railroad  spurs, 
access  roads,  power  lines,  conveyor  systems,  etc.,  that  are 
constructed  outside  the  project  area. 

SURFACE  RUNOFF.  The  runoff  that  travels  over  the  soil 
surface  to  the  nearest  surface  stream;  runoff  of  a  drainage 
basin  that  has  not  passed  beneath  the  surface  since  precipi- 
tation. The  term  is  misused  when  applied  in  the  sense  of 
direct  runoff. 

SURFACE  WATER.  Waters  on  the  surface  of  the  earth,  in- 
cluding water  in  streams,  lakes,  ponds,  ice,  snow,  glaciers, 
etc. 

SYNCLINE.  A  low,  troughlike  area  in  bedrock,  in  which  rocks 
incline  together  from  opposite  sides. 
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SYNOPTIC-SCALE.  The  scale  of  high  and  low  pressure  sys- 
tems in  the  lower  layers  of  the  atmosphere.  This  scale  is 
generally  considered  to  range  from  600  miles  to  1,500  miles. 

TALUS.  Sloping  mass  of  rocky  fragment  at  the  base  of  a  cliff 

TERTIARY.  The  first  period  of  the  Cenozoic  era,  thought  to 
have  included  the  span  of  time  from  65  million  years  ago  to 
about  2  to  1  million  years  ago. 

TERRACE.  (1)  An  embankment  or  combination  of  an  embank- 
ment and  channel  constructed  across  a  slope  to  control 
erosion  by  diverting  or  storing  surface  runoff  instead  of 
permitting  it  to  flow  uninterrupted  down  the  slope.  (2)  A 
level,  usually  narrow  plain  bordering  a  river,  lake,  or  sea. 
Rivers  sometimes  are  bordered  by  terraces  at  different 
levels. 

THICKENER.  Large  circular  tank  in  which  solids  settle  slowly 
and  form  a  slurry  which  is  continuously  removed  from 
below  while  fairly  clean  water  overflows. 

THRUST  FAULT.  A  fault  having  a  dip  of  45  degrees  or  less  in 
which  the  overlying  side  appears  to  have  moved  upward 
relative  to  the  underlying  side. 

TOPOGRAPHIC  ADJUSTMENT.  The  construction  of  ISO- 
PLETHS  for  a  certain  parameter  (such  as  temperature, 
precipitation,  or  snowfall)  by  the  combined  use  of  both 
topographical  data  and  data  for  that  parameter. 

TOPOGRAPHY.  The  exact  physical  features  and  configuration 
of  a  place  or  region;  the  detailed  and  accurate  description 
of  a  place  or  region. 

TOPSOIL.  The  original  or  present  dark-colored  upper  soil  (the 
A  horizon)  that  ranges  from  a  mere  fraction  of  an  inch  to  2 
or  3  feet  thick  on  different  kinds  of  soil. 

TOTAL  SUSPENDED  PARTICULATES.  The  portion  of  the 
total  particulate  matter  in  the  atmosphere  consisting  of  par- 
ticles so  small   that   the  particles  settle  out   very  slowly. 

TRANSPORT  WIND.  The  average  horizontal  wind  speed 
component  perpendicular  to  a  vertical  cross  section  of  the 
atmosphere.  In  this  statement,  the  vertical  limits  are  defined 
by  the  ground  and  the  mixing  height. 

TRIASSIC.  The  first  period  of  the  Mesozoic  era,  thought  to 
have  included  the  span  of  time  from  225  million  years  ago 
to  about  195  to  190  million  years  ago. 

TURBIDITY.  The  quality  of  opaqueness  due  to  the  presence  of 
suspended  material.  It  is  commonly  expressed  in  Jackson 
Turbidity  Units  (JTU).  These  units  are  roughly  proportion- 
al to  milligrams  per  liter  of  suspended  sediment:  a  range  in 
JTU  of  3  to  440  corresponds  to  a  range  in  concentration  of 
suspended  sediment  of  about  5  to  1,000. 

TURBULENCE.  A  state  of  fluid  flow  in  which  the  instanta- 
neous velocities  exhibit  an  irregular  pattern  and  apparently 
random  fluctuations. 

UNDIFFERENTIATED  HIGHLANDS.  Same  as  highland 
climate  or  mountain  climate.  Very  generally,  the  climates 
of  relatively  high  elevations,  which  vary  greatly  due  to 
variables  such  as  latitude,  elevation,  and  exposure  to  the 
sun. 

UNIQUE  FARMLAND.  Farmlands  valued  for  their  particular 
advantage  for  growing  speciality  crops  such  as  orchards. 
Technical  definitions  are  given  in  7(CFR);  657.5. 

UPSLOPE  FLOW.  A  wind  blowing  toward  higher  elevations. 

VEGETATION  CONVERSION.  Replacing  one  vegetative 
type  with  another  by  means  of  chemical,  mechanical,  or 
some  other  treatment. 

VEGETATIVE  COMPOSITION.  The  proportion  of  the  total 
vegetative  density  provided  by  each  species,  expressed  in 
percent. 


VEGETATIVE  DENSITY.  As  viewed  from  above,  the  per- 
cent of  ground  cover  for  the  current  year's  growth  of  all 
usable  vegetation. 

VENTILATION.  A  measure  of  the  amount  of  air  moving 
through  a  vertical  cross-section  of  the  atmosphere.  The 
higher  the  ventilation,  the  higher  the  DISPERSION.  As 
used  in  this  statement,  it  is  the  product  of  the  MIXING 
HEIGHT  and  the  TRANSPORT  WIND. 

VISIBILITY.  A  measurement  of  the  maximum  distance  from 
which  large  objects  may  be  viewed.  Fixed  reference  objects 
such  as  mountains,  hills,  towers,  or  buildings  are  normally 
used  to  estimate  visibility. 

VISUAL  RANGE.  Measured  or  predicted  visibility  obtained 
by  means  other  than  direct  visual  observation. 

VISUAL  RESOURCE.  The  scenic  quality  of  a  landscape  that 
is  derived  from  landforms,  vegetation,  water,  cultural  modi- 
fications, and  adjacent  scenery. 

VISUAL  RESOURCE  MANAGEMENT  CLASSES,  Classifi- 
cation of  landscapes  according  to  the  kinds  of  artificial 
structures  and  modifications  which  are  acceptable  to  meet 
established  visual  goals. 

VOLATILE.  Readily  vaporized  at  a  relatively  low  tempera- 
ture. 

WASHERY.  That  part  of  a  preparation  plant  where  merchanta- 
ble coal  is  separated  from  the  refuse  by  using  differences  in 
specific  gravity. 

WATER  RESOURCES.  A  general  term  referring  to  the  total 
availability  of  water  on  or  in  the  ground  for  use  by  animals 
or  people. 

WATERSHED.  The  region  draining  into  a  river,  river  system, 
or  body  of  water. 

WATER  TABLE.  The  surface  of  a  body  of  unconfined  ground 
water  at  which  the  pressure  is  equal  to  that  of  the  atmos- 
phere. Synonyms:  water  level,  ground  water  level. 

WATER-TABLE  AQUIFER.  Unconfined  AQUIFER. 

WATER  SUPPLY.  A  source  or  volume  of  water  available  for 
use;  also,  the  system  of  reservoirs,  wells,  conduits,  treat- 
ment facilities,  etc.,  required  to  make  the  water  available 
and  usable;  often  but  not  always  equivalent  to  WATER 
RESOURCES. 

WESTERLIES.  The  dominant  west-to-east  motion  of  the  at- 
mosphere, centered  over  the  middle  latitudes  of  both  hemi- 
spheres. 

WICKIUP.  A  frame  hut  covered  with  matting,  bark,  brush,  or 
the  like,  used  by  the  nomadic  Indians  of  North  America. 

WIND  ROSE.  A  graphic  display  of  wind  speed  and  wind 
direction  frequencies  at  a  meteorological  station. 

WINTER  RANGE.  That  area  occupied  by  a  species  during  the 
winter  months. 
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APPENDIX  P 

Maps  1  and  4  and  Figure  2  are  in  the  packet 
on  the  back  page  of  this  volume. 


Map  2.   Occurances  of  coal  strata 
in  the  ES  area 


Map  3.   Energy  resources  in  the 
ES  area 
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Map  5.   General  soils  map  of  the 

ES  area  (Heil  et  al.  1977) 


Map  6.   General  vegetation  map 
of  the  ES  area 


Map  7.   Wildlife  ranges  in  the 
ES  area:  elk  and  bear 
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Map  7a.   Wildlife  ranges  in  the 
ES  area:  wild  horse, 
bighorn  sheep,  and 
endangered  species 
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Map    8. 


Wildlife  ranges  in  the 
ES  area:  antelope,  deer, 
and  mountain  lion 
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Map  9.   Wildlife  ranges  in  the 
ES  area:  raptors 
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Map  10.   Dear  data  analysis  units 
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Map  11.   Elk  data  analysis  units 
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Map  12.   Small  game  management  units 
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Map  13.   Big  game  management  units 
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Map  14.   Antelope  and  bighorn  sheep 
management  units 
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Map  15.   Recreation  resources  of 
the  ES  area 
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Grand  Hesa  National   Forest: 
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Gunnison  National   Forest: 


Agate  (CG) 
Almont  (CG) 
Avery  Peak   (CG) 
Beaver  Ponds  (PG) 
Cement  Creek   (CG) 
Cold  Spring  (CG) 
Comanche  (CG) 
Commissary  (CG) 
Dinner  Station  (CG) 
Dorchester  (CG) 
Emerald  Lake   (PG) 
Erickson  Springs  (CG) 
Gold  Creek   (CG) 
Gothic   (CG) 
Lake   Irwin   (CG) 
lakeview  (CG) 
Lodgepole  (CG) 
Lost  Lake  (CG) 
Lottis  Creek   (CG) 
HcClure  (CG) 


Mesa  Creek  (CG) 
Middle  Quartz  (C6) 
Mirror  Lake  (CG) 
Hosca  (CG) 
North  Bank   (CG) 
One  Hile  (CG) 
Pitlin   (CG) 
Dyke  Creek  (CG) 
Quartz   (CG) 
Rivers  End  (CG) 
Roosevelt   (Group)   (PG) 
Rosy  Lane  (CG) 
Smith  Fork  (CG) 
Snow  Blind  (CG) 
Soap  Creek   (CG) 
Spring  Creek   (CG) 
Taylor  Canyon   (PG) 
Timber) ine  Overlook   (PG) 


Note:     CG  =  campground;  PG  =  picnic  ground;  GA  =  group  area 

Map   16.      Recreation   facilities  of 
the  ES  area 


Map  17.   County  census  areas  m 
the  ES  area 


Map  18.   School  districts  of  the 
ES  area 
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Map  19.   Proposed  recreation  access 
route  to  Mid-Continent's 
Cottonwood  Creek  area 
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Map  20.   Proposed  surface  facilities 
for  Sheridan  Enterprise's 
Loma  project 


Map  21.  Soil  survey  areas  containing  soil  mapping  units  which 
qualify  as  prime  farmland  if  irrigated 
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Map  22.   Urban  and  agricultural 

areas  around  Grand  Junction 


Map  23.  Urban  and  agricultural 
areas  around  Montrose, 
Delta,  and  Paonia 
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Figure   1.     Stratigraphy  of  coal   fields 
in  the  ES  area 
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Figure  2.      Visual   resources  management: 
landscape  types 


MAP  4.     TOPOGRAPHY  OF  THE  E.S.  AREA 
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